


^ g H|. oj- 

X-ll 65 S 

JOURNAL OF KIM IL SUNG UNIVERSITY 
Life Science Vol. 65 No. 4 



*11108(2019) 












g s m m 


^1108(2019)^ 4 65 ^ 4l4i 

0M1 4|579.2.) 
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41^144 4«HM14 i4444i44-Ml 

n l 4 ! NMA5] 4 4.4 ELI, 

<y=41-5|-JiJn0l_E7l- Ml41 4 

447H444M1 441 4 4. 


1144-41-21 ^4414 4 #44 44 
444 ^l 4 #4 #4 4 444 ^ 45 . 4 ... 


4514°] ^H u fl7l^ofl pfl! o]4. 

4#Ml4-|-Ml41il-i-§- 414 44444M14 
%7\*\ 4 4 4414 1#- 2 ! 44414414. 

CRISPR/Cas97l 45, 4 °] 444444444 OsTGW6^°\] 
44441*11444 OsNRT2.3b 4 i44°14l5. 

444471 44 4441-21 44.414, 

4 _E- 1(GLP-1)444# 4441 

cfl4!JlH 4444 44 44.5144, 444, 

44444M1 51444 ^7\t\ 4^41-51 1 ^ 4^ Ml4.444, 

Monascus sp. 0-l4 Monascus sp. 8074-2] 4 Ml 44 44 

5i 44514, 444 4 44 Hi M. .4514, 

444^4M14 r °H -M 4 4:4424! Ml 44 44. 

4 4 "a 444 2S-3-(Pichia pastoris GS115)M]7] 64 44 

Hl444444(HBeAg)4 444 471 44 <44 .4^4, 

Pichia pastoris GS115(pPIC9K-HBcAg)5-l 4 

4i4B44r4 44444 4444 44 44.444, 

4 444-4 4-t4 7fji4 4-5'- 444 4 44 44 4 

44^4 Ml 44 44.444, 

4 444^44444i5-&o 1 i444 4 4 

E-4M1 4 4 444 4444 ^lil4-.4 44, 51-44, 

i4444 444 44-^14 4444 44.4 44, 

4414 444 4 i4 4 pcr 44 Ml 7-1 -g-<g 4-El- 
l°l!Ml 444 4 7>4 °]71-1-4 4 4.444, 
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44 Ml, 414 44 


444, 144 48 

441, 1414 52 

4 4 4, 444 56 

441, 4-4! 59 
44i, 414 64 

44 4, 44 4 69 





















xf 31 


2 - 

zMtV nJ-tl H-iTi0 2 ^ z}3\ ^.-fr&’S, -2.^^-, 75 

n l x] -fe- °J^=.xf^xl, -2^^-, -ff^, y A*l, S-l^ 81 

^-IH! 3--E.-SM o]tt -M-e) 

. 90 


i7fl ^(BivalviaH ^ ^ efl t|-x} nf 7]-^.^-§-xJ, -ft-3.3! 96 

^]l-7l7^xl^oi ^^] o \} a \ Tj^ai^xi^ -g-g-7]-^.xj^gjo. !o 1 

^31* ° e Vo H^ 4i^47l .107 

^71108(2019)^ x^l^-g-. 113 










54108(2019)4 
4 654 4 45 


^sniei 


SS^fi^oi tl6^Xi|o| SS|fifS|^sa$H)|| 

□ IXfe NMAO| got 


4 °a 4-1 45454 441144141 m i°i 

((1HI1 XhXH|0| ^eoj| o17-|sj- E^OI^mx-ll^l^SM 2H£oK4 ^LK7IXISS0]| 1 
Set eiOIS7^IS gttSMo ^ 61-03(4 mULD) 

NMA(N-411-01-15-4-4-41)1 1144 4:414H *HMM 414-144 
ghrh- 2] 141 14-4554 44-1444°fl4 GH-2] 444 141- 44444.[4, 5] 
54 4 nma 4 41H44 44-144 544415-i 444 444 414-51 4 
444 4 &4. 

44 4 4444 44 44 4444 4-2-4 nmda4144 44 4 44 4 nmda 
4 4 44 4 nma4 444 4 4 44 4445 4 444 4 44 nma4 44444 
44 444 4 4- 444444 44444 54 44154:14 444 444 444 
44. 


iw^m 

44 4 4 44 445.4 444ab(4)x44?4a(^) 14 444444 4 4444. 4 
5444 4*3441- 44 150445. 4-5 4134444 nma 4 444 ik g 4 i.0m g 4 4 
44 44 45.4 4 4 4 °144 14 14 41 11 44444. 144414 105444 4 4 
5-444 441444 44 10444 4444 444411 445 5 144 44444 
4 44444. 44 10 % 44551444 24h 54 45 4 4, 44, 51144, 44 
454444 44 1 5/m 145 441 414 44144-454 (h-e)4444 5 
4511 4144 . 

4414444 144 5444 44 14 41 14514 544451 , 54444 
5t, 4444511 4 514 oloj Oj 4^o\]a\ 41444(((OLYMPUS BH-2», 10x404) 
55 54 4 4 (390 /jm x390 /m)4°3l 4441 4511 45 4441 4455 4 44. 


mm ^ m°\ 


44 4145?H1 NMAl 114 Ikg4 
i.0mg4 4 44 4 1054444 4 4144 45 
14 44 44 10444 445 4444 441 
44 441 44444.(5 i) 

5 144 5144- 44 nmaI 414 44 


5 1 . kl 611X31 H if (HI 

01X11 NMA2J «°f 


11 

44441 

4 4 

14 

/44 

1 4/mg 

41/% 

4514 

10 

5.2±0.2 

100.0 

4414 

10 

6.1 ±0.2* 

117.3 


* 


p<0.05 
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3 ^11141 Hi 4! >4 41 441108(2019)4 4654 414± 


4-eHll 444-4^1 Ml 6.img±±l 4^4-44 4144 ii7.3%± 1MSl^l 444 

S4. 

41 4 <44*11 ±4 ±±-§- 41-41 ±141 44 14 141 34 444 ^444 °H 
444 #4±44 4444±4, ±14141 ±4, 4144±41 14 414.(44, ± 2) 



-4 L ) 

44. 444-144 4 4441 44004 ) 
i) 4 ±-t-4, l) 4444 

i-± 4MM1±, 2-3:44^^ll±, 3-44 A J4l±, 4-±4 ±*1114 


H 2 . tlol4X-||0| ztOISh S*!4!A-1I±401I DIXH NMA2I ggf 


4 4 

444 

/44 

44 ±4 
/A 

±14 

4 ±4/4 

±114 

4] ±4/4 

ill 

41 ±4/4 

4 ±44 

10 

81 . 8 ± 4 . 3 ( 100 %) 

23 . 2 ± 2 . 1 ( 28 . 4 %) 

1 3. 1 ± 1 . 2 ( 16 . 0 %) 

45 . 5 ± 2 . 3 ( 55 . 6 %) 

4444 

10 

82 . 7 ± 3 . 5 ( 100 %) 

o x 

OO 

co 

* 

vq 

41 

oo 

CO 

18 . 2 ± 1.3 *( 22 . 1 %) 

32 . 7 ± 1 . 7 *( 39 . 5 %) 

1^441 14 






44444 41 



137.1 

138.9 

71.9 

* p< 0 . 05 , tl? 

14 441 

4 ±44 4 4 44 

•4<H14 ±444 44 

4-44-4 #4]it±4] 411 4-°ltt 


444 ± 244 -1444 4°1 Mill 444 nma! 444 4 444°ll4 4 
4444 ±444±44 137.1%, ±4444±44 138.9%± 444 44 471-4^44 4 
1441 ±44 71.9%-S. 444 44 41444. 

444444 ±444±4 gh4 prl4 444 14 4 4444 41 ±4 n ±4444 

±4 ACTH, TSH, 4±4l±±l(follicle-stimulating hormone: FSH), 44 4 4 ±±l(luteinizing 

hon-none: lh) 4 444 44 °H 4444 4 ±4 4. 44444 ±44 4 ±4 ±44 4 4 ±1 
ill ±±444 4 44414 44444 4# 4 44±±414 ±11 444. 

nma 4- 4-§-4±?H14 44444 ±444±44 ±4444±4! 144 411 
444 144±4 NMA7f 44-414 Giu44444 414 1441 11 ±4±444 
4 ±4±44 44 441 14444 444444±±44 ±±444 4 44444 ± 
1444 44°d44±[i-3, 5]4 44 44. 
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^4444^1*144 nlxl^NMA-2] °J 4 


□h m- 

NMAt -g-U^ lkg4 1.0mg44 Hfl «j-rf 0 ] ofl 44 <y--g-:S:_M.4ofl 444 ufl u] 

*M i]44*fl3 444 117.3%-S. 47f44. 

NMA-t lkg# 1.0mg4 nfl «j-rf 0 ] ofl 44 ^44 4 il^H| 4 

*M 4 44-414 I4^j41i 44 71^4^44 pfl^45H h1*H 137.1, 138.9% 

3- 4 ^°yx]jL 444414 4<*! 71.9%-S. 4^tlr4. 

ansa 


[1] A. Z. Ruiz; R. Bras. Zootec., 43, 4, 183, 2014. 

[2] Joel R. Meyerson et al; Nature, 514, 16, 328, 2014. 

[3] M. J. Estienne et al.; Journal of Animal Science, 78, 2, 365, 2000. 

[4] R. Barb et al.; J. Anim. Sci., 80, 1, 623, 2002. 

[5] Kenji Hashimoto; The NMDA Receptors, Humana Press, 15~43, 2017. 
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Effect of NMA on Changes of Histological Structure of the Pituitary Gland 
of Candidate Chickens for Egg Production 

Rim Ko Gun, Pak Choi Hae and Kirn Jong Sil 

When we feed NMA with concentration of l.Omg per 1kg body weight to candidate chickens 
for egg production, the mass of pituitary gland increases to 117.3% compared with control group. 

When we feed NMA with concentration of l.Omg per 1kg body weight to candidate chickens 
for egg production, the number of eosinophiles and basophiles increases to 137.1% and 138.9% 
respectively compared with control group, and the number of trouble staining cells of pituitary gland 
reduces to 71.9%. 


Key words: candidate chickens for egg production, pituitary gland, NMA 
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2 ®MEEiih: 0 IE 7 |- HXISeS?| 0 | LHife 31 

DIXfe S& 

§S|EJ 

441 45l114441 41 4141 441 14! 45^1 445 4441 
y \ 11445 44 n4 4444 414145 44 44/?-l57l44 7|4i°j 441 0 ] 4 
441 44.[3] 1441414 44^-154 1^4411 14 444444 nl44 
14 414111 444 144 44.[7] 

4445 I 54 44-445151 14 °] 444 4411 4] 4/j -1 4l 44 5 

441 41 nll-4111 1^11414 47^4 444 &4.[5] 

1544 444 1444441571- ji 71444^5] ifl44 gj 1 3144441 1 
714 144 171-414. 

iw s ^ g*a 

XH4 4145 14411 lilt °o4(^/™ cepa)l- 144141 444 t?4i 
154 1441[i]45 1441 14414. 

414454 444 I7~23g 5]4 444,444 80~i00 g 44 44,444 I50~i80 g 

44 441: 444411 14. 

4H1SE1S40I50| °}§4SA( 44444 44444415 4 4441 10% 44 t 
4 41411 414 4445. 4°14 4144 imL/io g (io g /k g )41 41 X 144-41- 
44444 72h44 44 41- 4444 4445. 47 ^ 444 . 

444444 3=4-^4-4415-t 2 g /(k g -d)l 6014 414 80 ~ioo g 44 4411 4 
444 151 4445 4144 1441144 1 1144, 145454444-1 14 

4 5 454 Hi544 4155 l7f444. 

LH&.WS 1441x44 5544441(GTT)[6]55 171-444. 

HAIfflg£S4S;i 5414514 111 144 20% 54-804 lmL/100 g (0.2 g /100 g ) 
1- 4441 4144. 

51-8014444 9h41 7 H- 1451-4 344 a 4 . 

7ISSXI5SA1 1144^441-(TC)13-44 7>5-^lll[i], 11417l41(TG)14 
4 n~ 1444 14441 [2], ll5l57^p>411-l4em-(HDL-C)l-44 115444 

544-144x1 4 -5-1 [ 2 ], 11 41 4 57] 44111141 4(vldl-C)H4 11 1 4 

571441441514(LDL-C)!44 Friedwarldl[4]45 44414. 
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mm mm 


1 ) §ffi@EK#OI#°l 

2mBEK#0l#o| 1) 

i ill 4 ##44 44 44#4# 
#4## 1, 2, 4, 6, 8, 10g/kg44 4 4# 
4 ## ### 4445- &4JL 11# 
#4 <£ 414 (*J -f-tfgfl,444# ^pfl # 
14 #)ll 4 414 #4# &44. 

44SEh!l#OI#o| 0B£#4 44# 

4##4#-4 14 #1411 44# 41# 
444 14# a 24 44. 


J—L 

1 1 

1 . gffiBEI. 

MhiOEo| 

^=£(LD 50 ) 

11 #4 

4 #4 

11 ## 

141# 

■^"S: t 

»li 

/(g-kg# 

#/44 

1/44 

/44 

1 

1 

5 

5 

0 

2 

2 

5 

5 

0 

3 

4 

5 

5 

0 

4 

6 

5 

5 

0 

5 

8 

5 

5 

0 

6 

10 

5 

5 

0 


4 2. £fII@EfeilrOE7l S?ISSUOII DlXIfe s& 


#4 

4 #4 

4#1 


1#4 #4 

1 Mf/g 


/(g'kg ’) 

#14/g 

15d 

30d 

45d 

60d 

cfli(n=10) 

- 

90.5 + 1.24 

101.4 + 2.17 

119.7 + 2.24 

131.4 + 2.53 

142.1+3.02 

11 (w=10) 

2.0 

91.7 + 1.17 

105.4 + 2.16 

123.4 + 2.57 

135.6 + 3.03 

144.7 + 2.73 


i 2114 ##44 14 4=4#4##4## 4 4 11^114# 14141 111 # 
4444 44 4 444 4444 444. 

14#4##4-54- 444 l#411##ll 444 44# 444 444 a 34 44. 


fi 3. gffi|gElfeiOE4 &#I#£H|£1§ ; ?#(HI DlXIfe S& 


#&1 

4 #4 

^ 0 

4 #4 141 41##/(t-i4) 


/(g ' kg ’) 

41 ##/(T-i4)" 

15d 30d 45d 60d 

cfli(«=10) 

11 («=10) 

2.0 

7 . 2 + 0.45 

7 . 3 + 0.47 

7.7 + 0.47 7.5+0.47 8.1+0.58 7.8 + 0.52 

7.6 + 0.51 7.4 + 0.39 7.9 + 0.53 8.0 + 0.63 

A 344 A 

#44 1° 

1 14#4A#4 

## 4°J 11^114# 44444 41# 


44 pfli-444 44 4 4°14 4444 444. 

14#4#5-4 e .7\ 14##441##ll 444 44# 444 444 a 44 14. 


H 4. gJ=m-SBh^hn.0l^7h S?li*£I[|H!|§##0]l □ I life S& 


#4 

4 #4 

4 #4 

4## #41 41##/(G-i4) 


/(g'kg ‘) 

41##/(G-l4) “ 

15d 30d 45d 60d 

cfli(«=10) 

11(«=10) 

2.0 

8.5 + 0.61 

8.7 + 0.57 

9.1+0.73 8.7 + 0.58 8.9 + 0.63 9.2 + 0.58 

8.9 + 0.66 9.1+0.64 8.8 + 0.67 9.1+0.54 

A 411# 

##44 

44 44#4i# 

4## 4 4 #1 ll4# 44444 41## 


44 4^144 #4 4 444- $44. 

14#4##4-54- 444 14GPT(l#44-14i444En°lli#)14il 44 
# 14# 144#- 4^4 4 33-4 14# a 54 14. 
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a 5 . 

4niMEiamoiE7i 

11421 SSGPT^QII 01X14 S& 

44 

444 

444 

444 141 

gpt 44 /(U-i4) 

/(g-kg~‘) 

gpt 14 /(U-ir 1 ) “ 

15d 

30d 

45d 60d 

4m(n=io) 

- 

25.1+0.47 

24.7 + 0.45 

26.8 + 0.54 

25.7 + 0.53 26.1+0.48 

44(«=iO) 

2.0 

25.3+0.38 

26.4 + 0.51 

27.7 + 0.58 

25.6 + 0.47 26.7 + 0.44 


i 5°\}*\ 4-444 ^ol °<J=s*-ti4JLiol;E.-t 4°J ^4^71^1 cflm4l H] 

*M GPT%^ofl4 444 4°14 °J^5]4 444. 

44ii4mm°l-B7f 444 1 ^ G ot(4-44 d J- 444444i°l 
ofl 4 4 4 4 4-§- 444i 4m4 4m4 444 m 64 44. 


4 6 . £ffi»E[fimOE7[ S?|0| S§GOT*gOII DlXfe S& 


« 3] 


444 

4 4*1 

~T 

44 141 

G0T41 /(U-LT 

’) 



/(g'kg ‘) 

got44 /(U-ir 1 )" 

15d 

30d 

45d 

60d 

4 2l(ii= 

=10) 

- 

34.5+1.07 

35.3 + 2.05 

40.2 + 2.24 

39.7 + 1.94 

38.8 + 1.76 

1 4 (n= 

=10) 

2.0 

35.1+2.14 

34.8 + 2.13 

41.1+3.26 

38.6 + 2.18 

37.6 + 2.23 


m 6°M 4444 44 444444°l4lr 4 4 4^40)144 44444 4 mil 4 
44 14got44 44 44 4 4471- 4444 444 . 

2) °MM4£40l4O| ajglfOll [[1=4 LH44 

44#44-t°l44 4444 4444 4m 444 4444 4^F4 444 m 74 44. 
m 74 7-1 mi -44 4 4 200mg/k g 4 4 mm 4 4 44 47-14 mm4444 144 4 
m44 4 444 44 4 444 44m4 400mg/k g 4 4 mm 4 4 44444 mm.444 
4 144 4^44 4 444 4444 444 44. 

3) °ffi!M2!S40l471 SS7IM1JXM DIXI4 ggf 

44^4mm°lm4 mm4444 144 44 4 441- 4444 400m g /k g 4 4mm 
4 4 41 44 14 4 n 4 mu 47f444. 

aaai±ais(TC)injoii 01 x 14 §4 tc 4444444 m 84 44. 


h 7 . ^nisEismoimoi = 011*011 

[[1=4 LH&fe 


4 8 . £ffi»Elfi40E71 TC&UOII 
01X14 SH 


444 4414 mi4-r-41 n 444 444 tc44 4 41tc44 

/(mg - kg -1 ) /(mg-dm 1 ) H/(mg-dL ') _r ^ /(mg-kg 1 ) /(mg-dLX 1 ) /(mg-dl4) 


cfli 




144 m 




— 

91.2 + 7.66 

145.5 + 10.43 


— 

97.2 + 6.11 

96.5 + 6.73 

4 = 7 ) 




(«= 7 ) 




41 

200 

90.7 + 5.95 

135 . 1 + 8.41 

ml 4 m 

_ 

95.7 + 5.77 

165.4 + 10 . 73 a 

(»= 7 ) 

400 

90.5 + 6.73 

111.2 + 6 . 05 * 

(«= 7 ) 

11 («= 7 ) 

400 

96.2 + 6.24 

124.4 + 7 . 03 * 

* 

^< 0 . 05 ( 4^4 la) 


> 

^3 

O 

O 

ortL 

441 2.4 y] jh), * /><o. 05 (i 4 4 i 4 la) 

Sl 8417 ) 

4-0 

1 44#4mm°lm4 m4 

S O 

444 tcU-44- 

m!4m(44 


l4mm4mi 4444 44 44)4 444 4444 4444. 
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£fHfgE^0IE7f TGU'lfOII OlXIfe ggf 44lr4i-t4-B-l- 1 4 4 ^-4 5] 


TG44-g- 


-2.41^-5.14^4 4 JLit 144 


i 94 44. 

a 9414 JL444 4°1 44 
l-4-S-i°1^4 jl*1 14-5-4 4 a 
41 444 tg14-§- 44 44 44 
444. 

£fH(MEffiLiOIE7f HDL-C44 


A 9. ifIIBEfeLi:0E7[- TG&lfOII DlXfe g& 


4 si 

444 

/(mg-kg -1 ) 

444TG44 
/(mg-dL ') 

4 44TG44 

/(mg-dL -1 ) 

4 44 i(n=7) 

- 

97.2 + 6.11 

96.5 + 6.73 

144H 

- 

95.7 + 5.77 

165.4 +10.73 a 

4 1 (n=7) 

400 

96.2 + 6.24 

124.4 + 7.03* 


A p< 0.01(4 41 ^4 4 m), * p<0.05(.E41^4 h| jxL) 


(HI OlXfe Stf 44#4iiol^l- 

ji4 14-5-444 44 4 4gl hdl-c444 444 444 a io4 44. 


S. 10. 2fIIBEKhiOE7( HDL-CgfifOII DIXI1+ S& 



0 -il 

444 

4-8-4HDL-C44 

4 -§-4hdl-c4-4 


T^l 

/(mg-kg -1 ) 

/(mg-dL -1 ) 

/(mg-dL -1 ) 


4 44 i(«=7) 

- 

65.1+5.72 

64.8 + 5.66 


l14i(«=7) 

- 

64.7 + 6.02 

31.5 + 3.15 a 


4 1 (n=7) 

400 

63.7 + 5.94 

48.5+4.03* 


A p<o.oigJ44a 4 H]m), * P <o.05(if 4 

ii) H]m) 


11 - 

1044 4444 4°1 

44444-to 

1-5.4 -2.414-5-4 4^4 444 11hdl-c 

444 

4^44 44444. 




£fHBEfS^0IE7f LDL-C 

44WI 01X14 S 

if 44^4-5-5-° 

1-5.1: .2.4 1^/5-114 4141 

4 °1 -2. 

ldl-c444 444 

444 a 114 

44. 



R 11. 

£fn»EfeLrOE7l 

LDL-C gf if (HI DlXfe g& 


U -r] 

444 

4 44LDL-C44 

441LDL-C44 



/(mg-kg -1 ) 

/(mg-dL -1 ) 

/(mg-dL -1 ) 


4 44 i(«=7) 

- 

23.4 + 2.11 

22.6 + 2.13 


iH 4 i(«=7) 

- 

22.4+1.95 

106.5 ±12.74 a 


4 4 («=7) 

400 

23.8+1.85 

55.6 + 9.46* 


A p<o.oi(444^4 

4 m), * ^<0.05(5.4 4 A4 4 m) 


11 - 

1144 44-44 4°1 

44444-t o 

1 —-4 LDL-C44- 

1 jl4 1^-5-14^41 4 4 


4 4444 44-44. 

£fH(ME^0IE7f VLDL-c&ifOII OlXfe §4 44^4-ii4 ^-t- ji41^44 44 4 
°]3L vldl-c444 444 444 a 124 44. 


±E 12. ^I@EKhiOE7( VLDL-CBU01I 01X11+ g& 


44 

444 

/(mg -kg -1 ) 

444VLDL-C44 

/(mg-dL -1 ) 

444VLDL-C44 

/(mg-dL -1 ) 

4 44 i(»=7) 

- 

8.62 + 0.81 

9.02 + 0.86 

-5.14^4=7) 

- 

8.56 + 0.78 

27.42+1.53 a 

41 («=7) 

400 

8.70 + 0.82 

20.30+1.31* 


A p<o.oi(444A4 Him), * p<o.05(ilcfli«l- Him.) 
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4 1244 4.4-44- 4°1 4 t 4#455°l 5^14514 vldl-cI}-^-^ 5lM4°il 4 
*H 44 44 444^4. 

44-4 44441-4 44144i 0 l—4 jx41^44°ll4 4^4 41 ^o 1 - 0 !!4 4-2.4 4 
4°J 4414 1°H44 44 1441-14^1-4 4444 444 44444 i°lf^I-. 

4^4 4 144 44 44144 444 4414 =.444 444 44 444 44 
444444 444 14 44441 44 114444 444 14114 1444 °J 
44 44 -oj 445.444444 441 - 1441 14. 4444 4 4411 5144 1 
4145444 444 44.455 14 1141-41 444 145 44 . 43] 55 11 
4444 1444414 414 414411 44145445 14 114111 14 
4 1115 44 . 

144 111441 4144 4114 1444 111 144 °144 141 #oj 
4114 4445151 444144 1441144 44 14. 

□ H Jm □ Y 
^4 1_ s 

1) 144444154 ld 50 4 lOg/kgllll 4444144144 4 14 111 
115 4441 114. 

2 ) 144455154 4111444 114-1- 411 111411541 tc, tg, 
LDL-C, VLDL-C414 44-4 HDL-C414 414. 

§■ n ^ a 

[1] 11141141-5 1144, 64, 3, 81, 51107(2018). 

[2] 151; 14144141, 441441444, 342~368, 1984. 

[3] A. Ceriello et al.; Arterioscler Thromb. Vase. Biol., 24, 816, 2004. 

[4] W. T. Friedewald et al.; Clin. Chem., 8, 6, 499, 1972. 
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The Effect of Onion Flavonoid on Glucose Tolerance and 
Serum Lipid Content in Hyperlipidemic Rats 

Mun Song Gyu, Hwang Tok Man 

We evaluated the effect of onion flavonoid on serum lipid profile and glucose tolerance in 
hyperlipidemic rats. The dosage of 400 mg/kg is more effective than that of 200 mg/kg. These 
results suggest that the onion flavonoid possesses antidiabetic and hypolipidemic effects in 
hyperlipidemic rats. 


Key words: onion, flavonoid, serum lipid, glucose tolerance 
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Composition and the Biological Value of Okra Powder 

Pak Yong Gi, Om Ki Su 

The powder of okra is one of the very valuable functional foods, which contains a lot of major 
nutrients and the biological active materials in balance. In particular, the powder of okra is not 
only the important protein source containing 40.5% of proteins but also the precious macrobiotic 
material with the 435mg% of vitamin C and 192mg% of vitamin E, which are powerful antioxidants. 

Key words: okra, biological active materials, antioxidative activity 


J|J K(° 



54108(2019)4 
465^ 4 45 




iJsoK x\<§m 

444 $ 5 .*} 14154444 454 14 5444^4. 

«H^XK 71 iJgs A^oigx-Iig^oi o ?0j | d^i ojnjg^i “go| aha^ 

SSH §Si§i k\\m^ H^3=DI^0]I MEIAII^QIAH LI-AH^ H47lilH^ 

MM SiJg21711 MWI47K4 42^Lia.>>(((11141>> 411 ^ 13844) 

44 444 71 ^ 4^1 44 44444 444444 44444445. 4 444 
44 344 444 4 5., 444 4445. 4444 4444 ±14444 4 444 444 
444 444 445. #44.[4] 

44 4451544 344°! 14 44 4444 44 pH4 444 444444 4 
44 4 4 444 44 4 4 44444 44 14 ±44 4 444 4 44 4 4. 5.45.5. 4 
41144-1-11455 4441: 4444 54545.44 44 4444 444544 
X45 4444 44. 

444 4414 4 4 4445444[i-3]4 °l n l 4144 4544 44°1 444 
5 444 44141: 44-1:1444 444544 4444 4 4 44-1 414. 

IW^9.\ gJg 

45455 54 (Oryza sativa L.)t1 ((15 53})44 441 4 44 4541- 454 

54. 

14444 Acidithiobacillus ferrooxidans -22604 544444 Acidithiobacillus 

thiooxidans-02 4 4544 s 444 1441414 5414 1445 4155. 4141 
444 144. 

54144 141H 4 4 4 454545 5414 4 4 45454[i-3]4 14 1 
155. 4445 145445 4544 54541- 4455 44444. 45444 5 
4544 44 4 44 1541 45514 45514 54444 . 

mm ^ mm 


1 ) 54 

454544 4544 51114441414 1554-g- 544 144 5 14 14. 
5 HI 5.544 1°1 5411414111 44 454544 54155 151 
5 44 Fe 3+ °I 2 . 3 % ±14 4 4444 Fe 3+ 4 0.005moi/L444 5544 4544 44 4 
5541 44444 1! 4545[i-3]4 4541: 4 51114114141-1: 4545 
44 4514 445 44. 5111415151544 54 s, Ca, k, Mg, p, Zn, Cu, 



444441^14 0] 4 14 HA 4 


15 


Mn -f- 43144 44 Si 444H4 14 534. 14144^11144 pH ^ 1 . 445 . 

a 4. 


S 1. Wa[SaDI£IM£lfi4(S4)°l 5=71X1 §jl££! 



2) tHeXbfc^OII Q\X\= Wfi^#DiaMil#9i|XHa|o| m\ 

444534 414-1 14144^11144 44 4 4 HI 455344 -y-H A 
5. 4 44 44-14 4 4 ^5L 4141 44 5. A 414-514 n|xj^ ^44 44 4]-§.4 
144 iii4t 444534.(5 2) 

a 244 5144 14 414-1 4411 
114(A 1)4 44 414 144 4 44 44 
4 454 44444 444 51441 44 — 

4 44 4441-444 14 44 &4 44:4. 

441 4141: 4 #4 4 15.41 4441 5 
14 4444 44 414141- 1414. 

isli 141 4 4 4144 [1-3] 4 1 
44 4414441:414 4 4 4 414 41 
1441- 41444. 1 444 44 414 ^ 

14 4 30, 60, 120min l5$34 4141 41 
4 41 44 4 44 114M 44 4 u 4 2 
111 25°c li-44 41 445. 141534 
4 41 15.44 5114 11411 1444. 

41 141 44144 4 4 5 HJl41 4 
1453 4.( a 3) 

a 344 H44 4°1 444 104 444 
4 4A7], i^i 7], 4-4 7 ] -f 4 f 4 4141 4 
44 H4 5S4. 5.4 a 44141444 10 
444 4 4 1a 4, 144, 14 41 If 4 41 344 4111445. n 1^4 5 

1x44 4444.(A 4) 


s 2 . ztoie* °I^HH5°I 


Sfi^OII 

se asx[oi 

-5=stH 


144-1 

4 4/d 


4 441 

144 45 


1 

++++ 

4144 

2 

+++ 


3 

++ 


4 

+ 


1 

+++++ 

104 

2 

+++++ 


3 

++++ 


4 

++++ 


1 

++++++ 

504 

2 

++++++ 


3 

+++++ 


4 

+++++ 

11 ((4 4 

53»i, 4144 

in $3'53 4 


f-ll- 25"C 5d-g-°i ^-b- 

+ -5*11 ^5-i A*1 



16 


; 34414cll44-S. 4)^44 4^1108(2019)4 4654 44i 


R 3. W4§SDI^MSS5H0| o|WHH4Qll 
£071, 4X171, i)EI7IS 
51l°l ffl#X10| 4=°ii^ 


4441 

144X4 4/min 

44i4 

4X 

30 

++++++ 

4 OJ ! 

60 

- 


120 

- 


30 

- 

104 

60 

- 


120 

- 


30 

+++ 

50 4 

60 

+++ 


120 

++ 


44 «4 4 53}S., 44 4 4 25°Ci 4 2d4, 4 
4 44 25"C44 5d4 415, 443-4444 
4 24 44, + 444 4i, - ^44 


R 4. £071, 4X171, i)EI7IS 

Eia & 90 X 1 BM 2 | ^=£111 


JZ 7?. 

~5"CT 

4X 

4 OJ l 

104 

Hi 22}S- 

+++++ 

- 


((4 4 49))X 

+++++ 

- 

- 

<(4 44 16))X 

+++++ 

- 

- 


4444 144-5- 44 60min, 4444 444 
^44 i 34 4 4 44 


3) tMeXK^=?IOII OIXfe HaHlSDI^MSfi 

m-\R\o\ am- 

SH14 144 4°1 4414 n 451:4i 0 -]ix 
4^44 44 04x41: 4144H4 4071 
414. #1 °J41: 4 £4. 

4^44x44 4 3] x ^■^^•nl^-i-^-f- 

X4-f 41144 444 444 1044 


^ ^ <41 4x4, 444, 44 4-f 4 Hi 4 4^ 
44 4x444 4 =-4-44 04444.(5. 5 ) 
i 5414 X444- 44 4°-Jj4 10444 
441 #X4, 444, 4441- 4*3 4 414 
4 4X444 4 =-4-1:4: 4x4 444 44 
441 444- 

444 44 44144 411414 41 4 
144 rfl 4 . 04411 t}^ Fe 3+ 4 4 4 44 


R 5. W^SlfDI4Sgafi2i|0ll £071, 4X171, 
i)EI7B aa°l U1#X1°I 4471 


4441 

4-^m/% 

4=-41-/% 

4X 

40.0 

82.5 + 3.5 

4°_fl 

57.5 

94.6 + 2.3 

104 

58.7 

92.8 + 4.2 


53»x, 4^^4-cr a. 444 4- ^tt 


44 44 1-4 Si3il 1 
44 4 4 44044 


44 4 4 4401-4 
44 pH7f 44(444 pH 1.4)1: 4l4xx 44 044 5.4 44 
4 44xx 44-44 44x 44. 


□h m- 

1) 44-444444444 4 1044444 30min44- 4x44 4441: 25°c lx 
44 241-4 4445. 441444 5444 4444 444 0444. 

2) 44444 4 44 #44 4 10444 44 4 x 4 , 1-4 4 , 44 4 4 444 414 
4 4 =-44 4 4 =--41:4 4 x 4 444 4444 4444. 

SU^oj 

[1] 44444444-44444), 45, 2 , 54 , 4488(1999). 

[ 2 ] 44444444-3.(4444), 54 , 12 , 128 , 4497(2008). 

[3] 144 4 ; ill 444 14444 4441-3., 6, 48, 4495(2006). 

[4] Lili Wang et al.; Chemical Engineering Journal, 350, 5, 429, 2018. 

04108(2019)4 74 5°I 4Jill 





17 


Sterilizing Effect on Rice Seed by Bio-Leachate of Pyrite 

Kim Kyong A, Cha Yong Hak 

The sterilizing effect on rice seed by the bio-leachate of pyrite was studied. 

When leaving the rice seed wet for 2 days at 25 °C and drying up to 5 days-it had been socked 
in bio-leachate of pyrite or its 10-time-diluted solution for more than 30 minutes, the rice seed 
was completely sterilized. 

The genninating energy and the geminating rate of the treated rice seed were higher than t 
he control’s. 

Key words: seed disinfection, pyrite, bio-leaching 
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On the Rational Cultivation Technique of Hami.melon 
(Cucumis melo var. saccharinus Naud.) 

Yun Kum Byol, Ri Se Chan 

We researched on the technique for culturing of 11 am i. me 1 on (Citcumis melo var. saccharinus ) 
on the greenhouse condition in our country. 

Seeds of Hami.melon have much oiliness, therefore must be treated with 0.1% of potassium 
pennanganate at 25—32°C for 5—6h. 

Hami.melon dislikes hot and humid condition and has a weak resistance to cold. It is not the 
sowing period until the lowest temperature of greenhouse is 8—10°C, then there is no disturbance 
for growth. Cutting off sprouts must be done except of 18—20 nodes of main stem, when it goes 
20—30 days since seedlings were transplanted to field, The harvest of Hami.melon increases when 
it is fertilized on 1 st female flower of 1 st node of offshoot in 9 —-14 th node. 


Key words: cultivation, Hami.melon, greenhouse 
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MMIW UM01I 

^7FAI E^£J-^°2XI-M°I SAKMz^SM^ 

4£S, UCH£ 

4M4 4 54 14 HI 411 414 44 5-144 44. 

«S[Hn^ 7 i^o| mm i h s^ 114401 ^m-mi sCH 6 mai°Di ilm^imomiah°i 

!}&££ l^IH^OMIAH^ AR^UCK>>(((11H1>> 154 liol 48511) 

4 4 1-H141°il 44 414 4441 41 °ll HU 414 411114 4*344 
44444 44444 4 4444 . 1^4 444 444444444441 - 44444 
441-4 141144 14141 144 414 45.1 4444 4 14. 

141 *dl 441441111 [i](HPE F . t )l 414 4444 441 4144 444 
PCR(RT-PCR )1 24 4 44 44441441 (IL-la, IL- 1 J 3 , IL- 2 , TNF-a, IFN-v)S\ a H v 41 
41 4 * 3444 . 


XW^2.\ gJS 


im 1144 20 g 4i°J 4441 41444. 

4141 44 10444 45144- 4414 5. 41 jl 451441 14 44 41 
o.5mLl, 4 414 41 hpe e ,1 114 lkg4 o.i g 4 415. 414 444 15414 41 
14444. itF 1444 4114 51 141414 5% 4411141141444 4 
4444. 5% 4411141 1444 4(04), 141 244 444 44 14441 4 
41 lOOmgl 144 — 80°C41 H1444 4. 

mRNASHI2F cDNA&g -80°C41 1114 4 HI 1144 5.41455 mRNA 
1 11444. 114 mRNAl 151 4411445-4 (((UV-2450 shimdin))) 5. 1144 
260, 280nm41 14^1 1144 11444. 15441cDNAl cDNAll 1 44 5 
(Takara M-MLV RTase cDNA Synthesis Kit)l 4144 1*3444. [4] 

sh^isafboi na^im^Tn ^511454 1144 51 1441 11 415.4 

441 gapdh^A 15.144 114 44415.5.141)1141 41444. 45114 
gapdh% 544 441411414 44141 141141*345.44(ncbi)44 1 
444 444.1441 414 4*314 141411414 a4°H4 54°HI4a 
554 ((Primer Premier 5»5 44444- 14111141414 11414114 41 
1 54-4 4 «fl44 PCR5H 5 14 44. 

RT-PCRg4 1441[3H 144 111 PCRllll 41115 50~55°C, HI 
27~304°ill 4 44.(5 1) RT-PCRlll 1.2% 44554114 411 1*344 454 
44. 



A AH 1444444 u i7\A mi- - 23 - 



-1—L 1 

J L 1 . 

SH4^=H43Al^aS401l HISS HHWIfflHHa 

HI PCR32ZH 


444444 

(EST) 

i4°l 4 
4 4 

^4°14 4 4(5'-3') 

PCR444 
3-7} !bp 

PCRil 

(44 

444) 

GAPDH 

C-F 

C-R 

ATGGTGAAGGTCGGTGTGAACG 

GTTGTCATGGATGACCTTGGCC 

495 

55°C, 304 

TNF-a 

TNFa-F 

TNFa-R 

CAGCCTCTTCTCATTCCTGCTTG 

GTCTTTGAGATCCATGCCGTTG 

325 

55°C, 284 

IL-la 

Ila-F 

Ila-R 

CTCTGAATCAGAAATCCTTC 

TAGGCTACATGTCAAATTT 

436 

50°C, 284 

lL-ip 

I1/7-F 

I1/7-R 

AAAAGATGAAGGGCTGCTTCCA 

CATGGACAATATCACTTGTTGG 

398 

50°C, 284 

IFN-y 

IFN^F 

IFN^R 

GAAAGCCTAGAAAGTCTGAATAACT 

ATCAGCAGCGACTCCTTTTCCGCTT 

388 

50°C, 284 

IL-2 

IL2-F 

IL2-R 

AACAGCGCACCCACTTCAA 

TTGAGATGATGCTTTGACA 

442 

55°C, 274 


m ^ mo\ 


ffl§?|°l SS01IAH mRNA^HI 1444 tY^-o\}a] m RNAlr 14 *H 4 li-f 144 


S4.(i 2) 

A 2114 4-444 4°1 -2-4 4^-114 

mRNA7|- 444 -g-4 4 53 4-^44 4 a 260 /a 280 
4°1 1.78~2.034°H Sl-O.H.5. «1 32-4 ^5. 
y\ 444^4 44 44. 444A5.a 26 oM28o 
141 i.8°14°14 4444 444444 °1 
JL 2.044-44 RNA7f 4^4 44444 i 
444. 

“EK)IDH4d7ll°l §4444 44444 4 


Ml 2 3 4 5 6 

bp 

2 000 

1 000 
750 
500 

250 
100 

224 l. PCRi 44 44DNA4444 44 444 
M-& lOObp DNA3.4 *4 4(«TAKARA»), 

1 - GAPDH( 495bp), 2 - TNF-a{ 325bp), 

3-7L-7a(436bp), 4 -7L-7/5(398bp), 

5 -7FA-^388bp), 6 -/L-2(442bp) 



H 2. aa?|Oj ZiSOllAH “EloHiHi 

mRNA2| 


441444 

4 4 444/d 

44 

tnRXA o-A 
/(ng • fAJ 1 ) 46o/A 28 o 

A 

4^4 

1 343.9 

1.83 

U 

414 

1 578.3 

2.03 

A 

4^4 

1 148.2 

1.99 

2 

414 

1 975.7 

1.92 

A 

4^4 

2 541.8 

1.78 

4 

414 

2 271.6 

1.96 

444 4 471-4 

4- ^7\t] Ht4 41- c 

(I TNF-a, 

IL-la, !L-I fi IFN-y IL-2 r A GAPDH A 4 44 

44 4 4411-1 

■ 44 - 

4 RT-PCRf- 

tRI- a 

4°Ht 444 

44(i l) 4H4 

Aefoi ch| 


4 4 ^ 4-4 4444 444 s. 1 - 4 44 pcr 
4 444-4 ^444444 4444 4°J 
4$H4.(al4 i) 

al 4 H4 i4-44- 44 4^4-44 

GAPDHAr 495bp, 73VF-a^-44~b 325bp, IL-la 
4444 436bp, /L-7^4444 398bp, IFN-y 
4*444 388bp, /L-24444 442bp444 3. 
44 71 - 44 . 

4^-44 444 4444444441-4 
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14444 444 144$4i 44444. 

S41^°S41Elfi°l RT-PCRS4 hpe e ,4 11 4444 44-i4°fl 14X11 444 
44144414 RT-PCR141 If 444.(14 2) 


0d 2d 4d 



214 2. hpe ei 1-§-4 414 4 44^444 4 444 
44 41414 RT-PCR4 4 4 44 
l-cfli, 2-4^ 


if 2414 4144 14 4444 4444 414 4H44 gapdhs] 441 4i 
444 4 444 4 4 4°14 44 44444 4 4444 4441 444 44414 44 
441 444 444. 44 7W-al441 04fl 441144 1441444 4 44 
4 24141 4H4 4 4114 4 4 4°14 444. 24 4 z/vf-« 1444 141 4 i 
14 44 o!4 141H4 44 144 i 4H14°fl4-E 1441114 4444 1 
444. 4141 214 444 4H4 4 4 414 44 1444 1411444 414. 
14 4 414 1441-4144 77VF-al444 14444 41 14414. 

4ln iL-iaQ /i-7^1441 4 44 0141 441144 1441444 41 4 
141 21141 4H4 44144 444 4414. 214 414 n-iaQ n-ip 144 
4 111 4^44 oil Mlti4 44 144 i 44144 s. 1441144 4 
4 1444. 414 z-iaQ /l-7^1444 111 214 444 444 444. tl-7«4 n-ip 
1441 7W-«144 4ln il 11444 14444. 

°14 4 14 4411 414 41111114 444 14141(44-4141)4 % 
4 4414141 4 4 44. 

^44 14414144 /I-24 /7W-yl441 0141 4H 4 4144 4 44 
441144 1441444 4 4 jl 244 4441 4i4 4 4144 14144 4 
44 4444 444. iFN-yS\ 444 4i4 444 S2M t 4±4 4 4 4 441 
4 44 4[2]4 44 4 414 41111114 4-§-n 4 44144 44 44441 
i 11 44. 


□ H J=. ah 


HPE Et l 4444 141H4 tnf-o.^ n-ia, /7.-//jl44141H 14 44 44 
44 4 4 4 41 444. 


"id# 5 !! 


■1-^r ^-§-4 ^4*1 4 444-- 
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Expression Analysis in the Transcription Level of Some 
Immune-Related Genes in the Liver of Mice Taken 
with Ethanol Extract of Hypericum perforatum 

Pak Song Choi, Kim Tae Song 

Ethanol extract!I IPE [ t ) of Hypericum perforatum, increasing expression of TNF-a, IL-la and 
IL-1/3 genes in the Kupffer’s cells within mice liver, influences directly on the activation of the 
Kupffer’s cells. 


Key words: Hypericum perforatum, immune-related genes, Kupffer’s cells 
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CRISPR/Cas97|^^ tfl°l £^§11®^ OsTGW6^0\\ 

OsNRT2.3bm 

^ 2 JAI?m si el- S&.^| 0 | 1^1 

sea, 4 € 4 , $is 4 

4°fl4€ 4x4x4 44-8-€444€ 444 €°1 €#44 44. 

((§£7 lit, U€7lit, gmgem bl^°h oH^;|^7l^m AH XHS7lif. AH miLHI=7l7l 

shxi^hh g4Jsjom aej^oi 44 ^ER£, h &m= § 

om gJM a^oHWOt mJ-LIU-.)) 

CRISPR(Clustered Regularly Interspaced Short Palindromic Repeats)/Cas9 0 ll A X4 7] 4 A 

44€€ x€ €44' S H14 4444 €x 4 °M 4x€ 41-^4 4^°ll 44 -£444 

44 44 44€°1 °l€4<34.[5, 7, 9] 4 444 gRNAf- 44 4 4444 4444x4 

4 44x 44 4 €4 444 44 4( OsTGW6)^ 44 4 4 44 €4X7}- ^4144 4 

€444 4i[3, 10]4 534. 

444 4 4€-§- 4444 44 4€€444€44(Os7W6)-i 44 444 x44 4 
4 444€€4 4-44 OsNRT.2.3b% x4€°14xx 4444x 4-44-4444 444 

Golden Gate4 4S- OsTGWbA 44 244 4^4 44 RNA(sgRNA)7f 4444 35SXX_£ 

4 (p 35 s) 4- T nos 4°Hl 0sNRT2.3b?\ if4 x zl 444 (MW64 4444 44- 44 44 
44 44444. 


XH^ 2 H g*s 

444X4 44 CRISPR/Cas944 444 °J P YLCRISPR/Cas9P ubl -Hfr, €€X€ 

Escherichia coli Topl04 4 444 4. 

((4 4 53»X4 OsNRT2.3b% €4444 414 nested PCR4 €4°M4 2^fl -4 444 € 
€444 4 4 x4°l 4 4 Oryza sativa x4444 4 44 44x4 4 x44 44 444. x 
4x OsNRT2.3b J k 44444 4 4 xxx4(p 35S )4 44 44(t„ os )4 4444444 
P CAMBiAi30ilr 44xx pcrx €444 44444. x4x 4€4x44 444 
OsTGW6^r°\] X4€°14XX 444 4 4 4 4 X€€ 4444 44 4444 Oryza sativa 
X4444 44444X4 GenBank AB5131354 4^_4 7 ] X4°i OsTGW6°\] 44 27^4 
sgRNA u fl 4 4 44 400bp4 4 € x4 444 X4°HX 44 nested PCR4 44 4X 4 
4 44 44 44 pcrx €444 €444534. 41M1 4 44 x€€ 4€€4 p 35S , 
OsAR 712J&4 44 14 44 2, T nos , 44 4€44€ X€ Golden Gate4 XX 4444 4 
4 44IX Bsa\A °J44€°1 €4 4x4 x444€€ €44x 44444. 

x€ x444€€ 44444 4444 44444. x4x x€ pcr4€4 €4x 4 
x€4 44444 4444, Golden Gate4€€ 4f 4-4[i, 2, 6]4 44 4*3444. 



CRISPR/Cas94 ^5 44 € 44 4€4 €44 Osrcw44 €44"- 
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suf ^ go| 

1 ) OsNRT2.3bM 5^S>16I4I °l&t nested PCR 

OsNRT2.3^r l y d 4^44 €4 454 € °1 4 45 4€ 44-€-ir54 OsNRT2.3a 
(AK109776)4 OsNRT2.3b(AK072215)4 4 44. OsNRT2.3 € 244 4 €4 I 7 fl°] °J5€4 
5. 4 4 4€4 44 4 44-21 CDS-sL 444 4 OsNRT2.3a(5164 °M i€)4 4471 44 
44ofl 5 ]«h °J5€4 444 444 244 <d]€445 4 OsNRT2.3b(48644 445 4) 
4 444. OsNRT2.3b4 4444445.4 5- 4444 44 
444 44444 pH44i45-4 4 ±€44 44 4-1-44 
44 p h444 4 5445 4444 444 4€€ 4444 4 
4 44ti4 4 4 44 4€4.[8] 

CRARJ2J64 44 14 24 €4444 444 44 nested 
PCR5. 4 444€ €45 pcr€ 4444. €€4ir 444 

Oiyza sativa 54 4 44 4 €4 445.4 4 ±44 —4°14 € 

444 44 €4444. 

FP: 5'-GAGCCGCGCTTTCCGCTAT~3' 

RP: 5-CTGTTCCCAGCGAATCAACGACT-3' 

«€4 53»i4 4 €dna€ ctab€55 €4 444ti -4 
4 ±444 5 nested PCR€ 444 44 OsNRT2.3~=r ±44 
pcr 4€4 5.44 2 026bp5.4 4444 44 4445. 44 

#4.(5 € i) 5455 444 €444 OsNRT2.3 € 5.444 

pcr4€°1 €44 4 444444 44 44. 

2) CteVRr2J0| °!j± mi °lj± 2 9 } M4 
OsNRT2.3°\] 44 nested PCR4€5€4 544 44 °J5€€ 4445 244 ?15o 
54 4 CDSir 4€4 444 OsNRT2.3$} 44 14 44 24 44 €€4445 444. 

OsNRT2.32\ 4€ l4 4€ 2ir €€444 4 4 54°Ht Oryza sativa 54€44 4 
44 4454 4544 444 €4 €4444. 

4€ l 

FP: 5'-AGCggt ct ccCTTGCTACCACGTGTTG-3' 

RP: 5—GC ggt ct cgCGGCGAACGTGGACA-3' 

oil ^ 9 
I T— 4 

FP: 5-GT ggt ctccGCCGTGTTCG-3' 

RP: 5-GT ggt ct caTTGCGACCTTATTGTCC-3' 

OsNRT2.32\ nested PCR4€€ €455 4 OsNRT2.3^\ 4€ l4 4€ 24 44 PCR 

4€4 44554444€€ v € 54 24 €4. 

54 244 i€44 €4 €4 ±444€€ 4444 OsNRT2.3$] nested pcr4€€ 
€455 PCR€ 4 4 4 44 544 232bp°J OsNRT2.3b2] 4€ Hi 444 4 4 544 
1 3!8bp°J OsNRT2.3bs\ 4€ 24 444 4 4 444 4 444. 


1 2 



54 1. «4 4 53»±4 44 
4€DNA€ €445 nested 

pcr4 4455^€4 4€4 

1 - €457] ±4 4(DNA Ladder 
1000), 2-«4°o t 53)54 7l]€DNA 
4 4 4 nested PCR4€ 
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3) P 35S 4 T nos O| PCR^*( 

OsNRT2.3b% € €44 p 35S 4 T nos i- 4444 44 44444 444 544 444 
dna444 4444444°J pCambia 13015.4-4 pcr455 445 444. 44 44 
545 pCambiai30i 4 4 44^.4 4i44 A4°Ht 444 44 44444. 
p 35S 4 444 a4°H 

FP: 5'-TCggtct ctAGAATCCCGCCTTCAGTTTAGC-3' 

RP: 5-TAggt ct ctCAAGAGTCCCCCGTGTT-3' 

T„os°ll 444 54-4 4 

FP: 5'-AAggtct cgGCAATAAAGTTTCTTAAGAT-3' 

RP: 5-AAggtctcaAGGTTTAATTCCCGATCTAGTA-3' 

44 °1 54-4444 4 444 €4-545 p cambiai30i4 dnaIt pcr€ 

4 4444 4 4444 57% P 4 p 35S 4 267b P 4 T nos 4 dna4 4 4 444 44444.(5. 
4 3) 


1 2 3 4 1 2 3 4 



-3) L) 


3.4 2. OsNRT2.3$\ nested PCR4 -§-St 
T1AA 4 OsNRT2.3$\ 44 l4 
44 24 44 PCR444 
44-55*144 4 €4 

c) 44 H 44 PCR44: 1-44^.4^44 
(DNA Ladder 100), 2-44 44 14 PCR44; 

L ) 24 44 pcr44, 1-443.4*44 

(DNA Ladder 1000), 2-44 44 24 PCR44 


1 2 3 4 1 2 3 4 



3) L) 

54 3. P 35S 4- TnosHflli 44 PCR444 
44-55444 4 €4 
3) P35S4 44 44 PCR4-1-: i-dna* 4 4 
(DNA Ladder 100), 2-44 P 35 s4i! 0 fl 4 4 
PCR44; L) Tnos4 44 44 PCR44: 
1-DNA*44(DNA Ladder 100), 2-44 
T nos 4 4 4 44 PCR44 


4) OsNRT2.3bm OsTGW6^\ 4h£J6P I 4 eh 2“ AMI4U 4h^IhOII oH Bel DNA 

BS°I PCRMfih 

CRiSPR/Cas94€44€ 4 €4 €€€4 -444 dsb€ 544-4 454€4 444 
aa €44 €4 €-1-4:4 4 €-€4544 444 44-4:4 °1 5 4-4 4 444 4 

4444- DNA444 444 54€4455 4444. 4-44 OsNRT2.3b% OsTGW6^°\] 

54 €4455 44444 A144 OsTGW6 4 4444 414 s g RNAi4 sgRNA24 444 

4455 44 400bp4 44-4DNA444- €44-445 444. n J^ OsTGW6% nested PCR 

5 €444 414 544 4 € €445 pcr-1- 4 €44 4.(54 4) 





CRISPR/Cas97l^ 44 444444444 OsTGW6^r°\} 444"- 
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FP: 5'—CAAACTGGTTATTGAGCCTGTGC—3' 

RP: 5-TGGGTCGCCATCGGTTC-3' 

54 4<H14 44-44- 4°1 4 2i%p4 OsTGW6% 5444 dna44°1 444 4444. 
44 4 DNA444 4^55 44 444 4444 44 4444 PCR4444 4 
4 444 44 444 44 4444 pcr 4 4 f 4&4.(5^ 5) 

444 4444 4 4 44 4 4 4444 
FP: 5'—AGggtctcgACCTCGGCGGATCACTG—3' 

RP: 5-GATCGTTGGTAGTTCATGCTGCTGTCG-3' 

44 444 v 4 4 4 44 4 4 54°H 

FP: 5'-AACAGTCCATTATCATCTGGCCTGTCA-3' 

RP: 5-TCggt ct ccTTCTCATGGCTGTAGCCTGTAG-3' 



54 4. OsTGW6 °ll 4 4 nested 

pcr444 471-554 


44 444 


1 , 2^ 44 nested PCR4-lr, 
3 -DNA57] 4(DNA 


Ladder 1000) 


1 2 3 4 1 2 3 4 



I) L) 


G.4 5. OsTGW6°\]A 44 4-44:4 444 444-§- 
4 444 44 PCR444 47}55;| 4 4 4 -f-4 

t) 44 4444 DNA444 4 4 PCR44: 1-DNA57] 
54 4(DNA Ladder 100), 2-44 PCR4-|r; L) A44 
A v 444 DNA4:44 44 PCRAl-i-: 1 -DNA57]A4 ]4 
(DNA Ladder 100), 2-44 PCRtHr 


GL4 5414 32-4-4-4- 44 444 44 4 54441-i- 44-432. nested pcr 444 4 
44 PCRf: 4D4£-§- 4 362bp4 44 4^44 429bp4 5-g-4 4^441 44 

4 DNA444 444 444 44. 


5 ) OsNRT2.3b&21-mW\km9.\ 414 

4-414 444 OsTGW6°\\ 44 54-4 4444- p 35S , OsNRT2.3bs\ 44 14 44 2, T nos , 
44 44-44 444 DNA4444 Golden Gate4 A-5- 445. 4444 OsNRT2.3b^°A- 

4444445.4 4445. 444. 4 dna 4444 44 54441-1: 44 4 4 Golden 
Gate 4 —5. 4444 44 44:5.5: Bsa\S\ 4 45544-t-tI-I: 5.4 445-5.5. 4 67 H4 
DNA4411 Golden Gate4 55. 4445. 5444 

FP: 5'-AGggt ctcgACCTCGGCGGATCACTG-3' 

RP: 5-TC ggt ct ccTTCTCATGGCTGTAGCCTGTAG-3' 

4 4444 pcr44-§- 44444.(54 6) 
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54 644 4444 4°1 644 dna 444°1 54 445 444 44 3 083b P 4 dna 
44 °1 444 44 44 44 4444. 444 4444 OsTGW6°\] 44 544 444 
+p 35S +c»5A«r2J 44 1+^4 2+T nos +44 4444 444 dna44 4 OsNRT2.3b^ a A 
-4444^-4 444 444314 44 44. 


6) OsTGW60\ I LH&I- 2gsgRNAgdS4All = 21 OsNRT2.3b^2i-mW\km°\ =*§ 

((4 4 53))44 OsNRT2.3b 4 CR7W644 4444 445. 5444455 4444 4 
444444 444 24sgRNA44445[l]4 OsNRT2.3b'it 4 - 4 4 44 54 Golden Gate 
45.5. 4445. 444 a4°H5 pcr4 44444.(54 7) 

44444 4 4 4 4 4 44 54444 444 44 . 


FP: 5-TGTAAAACGACGGCCAGT-3' 
RP: 5—CAGGAAACAGCTATGACC-3' 

1 2 3 


bp 



5 000 
3 000 
2 000 


5^ 6. OsTGW6^ 
+OsNRT2.3^£ 1+^5 2+T nos + 
+OsTGW6Rl -g-4 4-1-45 4 
OsNRT2.3b^ 0 ^ -44445°ll 

44 pcr444 44554 
44 4 44 

, 24 44 OsNsnjbQH -HH^MI-e 
44 PCR4-1-, 3 —DNA3.4 54 4 
(DNA Ladder 1000) 


51 


12 3 12 



7. Golden Gate^55 444 24sgRNA 
444454 OsNRT2.3b 44 -444454 
44 PCR444 444 444 44554 
44 ^ 44 

“I) PCR44: 1,. 25 PCR44, 3-DNA3.4544 
(DNA Ladder 1000); L) 4453444 44: 
1-DNA34544(DNA Ladder 1000), 
2-444 44 


5%! 7414 5444 44 2^sgRNA 1 t€44l5i4 OsNRT2.3b^^ -447(45-1; Golden 

Gate4 45 4445 pcr 4 4IS 44 4 4 3 9i8b P 4 41444 44 44 4 4 44 44 
44.(54 74 g)) 44 PCR44 4 44 444444 444555 4444 4444 4 
7(5544444 44 44444 4 444 7(44 47 }- 4444.(54 74 R)) 


7) 2 §sgRNAgdS4A-|| m+OsNRT2.3b£5Q - Ml = 4 pYLCRISPR/Cas9P ub rH44Xll 

01l = O| m^9.\ 

4 44 55 4 44 CRISPR444 4 P YLCRISPR/Cas9P ubl -H4 OsTGW6°\] 4 4 24sgRNA 
447M15.4- OsNRT2.3b^ 4 -447(454 €44444. 544 444 44 -44 3 9i8b P 
4 4 44 44 54445 PCR4445 P YLCRISPR/Cas9P ubi -H4 44545DNA4- 44 
Golden Gate444 444 44 e. coli TopKHl 4€444 t1 4444^144 4 44. 4 




CRISPR/Cas97l^ ^5] % 444€4444 Cfcrcwll 444"- 
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44 4 444441-4 444 4141[4]4 4*]$. sp-li4 SP-R55H45 €14pcr 


1- 41 «U 44€141544 44^ n l5.4 €4 44 4 
4 pcr! 4 1 4 44 44 44 4 5414^4 5.4 44 € 
4444 414534.(54 8) 

4^444— n l —4 44 €144 °11 5-144 55f4 
41 444 44. 

SP-Ll: 5'—GCGGTGTCATCTATGTTACTAG—3' 

SP-R: 5'-CGACATAGATGCAATAACTTCG-3' 

54 844 5-444 44 14444H4 14 4 4 
4^4-54 1155 t\ji -f5] a 44 41- 4444 pcr 
4 41! 4 44 4 054b P 4 <4144 4 444 4 4 <41 44 
44. 

4^4 44 OsTGW64 44 24sgRNA4444 5-4 
OsNRT2.3b^ a A - 4444 54 4444 45414545 

4 pYLCRISPR/Cas9-TGW6:2sgRNAs-NRT2.3b5j-JL 44-2.4 

544 44 445-4 54 94 44. 



22.4 8. 44444444 44 


PCR444 44 414 

l-DNA3.7]i4 4(DNA Ladder 

1000), 2--a- J j L 4PCR44, 3-4 4 
444^.54 44 4 MA“lLt 


4fGS. 4f 4 PCR44 





□h j— m- 

1 ) 44 4-44 4 44 «4 4= 53»55l4 nested PCR5 OsNRT2.3~%: 44 44 PCR 

5. <44 14 44 24 444 dna441 4 4 44. 

2) 44 451-4 4 44 «4 4 53»55l4 nested PCR5 OsTGW6 € 44 44 PCR5 

44 4144 5-44 41iH 444 dna444 4 4 ^4. 

3) pCAMBIA 13015.45^ PCR5 P 35S 4 T I10S 1 44^4. 

4) 444 44 644 441-4 Golden Gate4 5.5. 445. 4145. PCR4 4144 
OsNRT2.3b 44 -44 4444 54 4 4 44. 

5) OsTGW6°\] 44 2^sgRNA4-44454 OsNRT2.3b J & < & -4444 2L7\ 444 3 918bp 
4 444 41444 4 pYLCRISPR/Cas9P ubl -H<4 Golden Gate! 55 €14444. 
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Construction of a Plasmid Vector for Targeted Homology-Dependent 
Knock-in of Nitrate Transporter Gene, OsNRT2.3b into Thousand 
Grain Weight Gene, OsTGW6 by CRISPR/Cas9 System 

Han Kum Song, Yu Ung Ju and Ho Myong Sik 

We report the construction of a plasmid vector for homology-dependent knock-in of nitrate 
transporter gene, OsNRT2.3b into thousand grain weight gene, OsTGW6 by CRISPR/Cas9 system. 
We sequenced the appropriate regions of OsNRT2.3 and OsTGW6 from elite cultivar, “Pyongyang 
No. 53”, and obtained DNA fragments of exon 1 and exon 2 from OsNRT2.3b, and left homology 
arm and right homology arm from OsTGW6 with nested PCR, followed by cloning CaMV 35S 
promoter(P 35 s) and terminator, T nos from plasmid pCAMBIA1301 by PCR. And then above six DNA 
fragments of left homology arm from OsTGW6, P 35S , exon 1 and exon 2 from OsNRT2.3b, T nos , 
and right homology arm from OsTGW6 were assembled by using Golden Gate method, giving rise 
to NRT2.3b knockin-overexpressing cassette, which was linked to OsTG lib-targeted dual single guide 
RNAs(sgRNAs)-expressing cassette based on the tRNA processing system and rice U3 
promoter-terminator using Golden Gate method, that was cloned into crop CRISPR/Cas9 vector, 
pYLCRISPR/Cas9P u bi-H and was given their entity. 

Key words: CRISPR/Cas9, rice, “Pyongyang No. 53”, OsTGW6, OsNRT2.3b, homology- 
dependent knock-in, Golden Gate method 
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^sn)st 


A HS¥7 egJS EE - 1(GLP-1)^S AS 6H= 

□£HIZ¥« AIRotfl ?I°J- 

piXI^ 71-Od^ Xhn=l^ 7l^oJ 

I— 11 oo^ ooS) no—i 


4°ll4€ 45*344 44€€444€ 444 4°1 
«sen^7iMotoiiAH i\b i \ms ;h^opi ?i&t psm sot y 

HOt &UDK» 

44*3€ 4, 44-14444 44 34 44444445 45454 44455 44 
44 244 44H1 442144. 44*3 4 44 4 °J 4 5.4 4444 44 4 4 4 °14 5-4 90% 
°14€ n!444(°J^4°ll 4 €-44 44 45*3)4 4. 45.44 444 n 4 45*3 4 4 
544 44455 44 444544 44444445-i(GLP-i)[i]4 444444 4 4 
4°J 44444-3-541- 41-4 4 4 441- 444. 


XHi 


□ J tdhtlH 

X CZ5 t=J 


SZ14 if-€-4 "3" 5-f- E. coli DH5a(supE44, AlacU169(O801acZAM15), HsdR17, recAl, 
gyrA96, thi-1, relAl)4 44-3-51- E. coli BL21(DE3)(F , ompT, hsdS B (rB m B ), dcm, 
gal(DE3))l- 44. 

44X11 [2] 444444 P UC57(2 710bp)4 4444*11 pET24b(+)(5 309bp)4 44444. 

2 i H AI4 5554 *11454 Nde I, XIto I«(Promega)»-|-, T4DNA44*H, 
7a^DNA#&H441- $44 PCRl5, 4454544 DL 2000(«TaKaRa»), DNA lOObp 
Ladder(((MBI Fermentas))), 2DNA/iscol4TI digest(((Sangon))), DMSO, PEG 3350(((Sangon))), 44, 
45554, NaOH, EtBr, 4445 44 44 4 41-4 44444. 

□ S3HHifBHAI[3] LB44(45 1%, 5544 0.5%, 44 0.5%, 554 1 %, pH 7.0), 
-r-4 4 4 4 (R/244: KH 2 PO 4 6.75g, (NH 4 ) 2 HP0 4 2g, 444 0.85g, 45*3- lOg, MgS0 4 -7H 2 0 
0.75g, 4 4444 lmL, pH 7.0), 4 4 H fl 4 (lOOmL# 554 40g, MgS0 4 -7H 2 0 2g, 44^4 
2g, 444 44 lg, pH 7.0)1- 514444. 

4 4444^1 5*34 41-4 44. 

1L4 FeS0 4 -7H 2 0 40mg, CaClr2H 2 0 40mg, ZnS0 4 -7H 2 0 2mg, Na 2 Mo0 4 -2H 2 0 2mg, 
MnS0 4 H 2 0 1 Omg, A1C1 3 -6H 2 0 lOmg, CuClr2H 2 0 lmg, CoC1 2 -6H 2 0 4mg, H 3 BO 3 0.5mg 

US it4445dna€4, *114444-5-, 5-14*1144, 444*1154 *115, 444444 
4 4, 4445! 44 4 4 4-3-4 4 4 44 -f dnaa44 44 4 54 14 4 4 ! 44 [2 , 

3]i €44 41444. 

44444-1-4 4 44 4441444€ 4 Him! €44 4*34534. 
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1 ) ^DNAHHIIIU MEK)|[H°I m& 

144 DNA«lH(357bp)# 4#4 44. 

ATACATATGCGC CACGGTGAAGGTACCTTCACCAGCGACGTTAGCAGCTACCTGGAAGAACAGGCTG 
CTCAGGAATTCATCGCTTGGCTGGTTAAA CATGGCGAGGGCACTTTTACTTCTGATGTATCGTCGTA 
TCTTGAGGAGCAAGCAGCACAAGAGTTTATTGCATGGCTCGTAAA GCACGGGGAAGGGACGTTCACG 
AGT GACGT GAGTAGTT ACT T GGAAGAACAGGC GGC GCAGGAAT T CATAGC GT GGT T GGT GAAA CAT G 
GAGAGGGAACATTTACATCAGATGTCTCATCATATTTAGAGGAGCAAGCCGCCCAAGAGTTTATCGC 
CTGGTTAGTCAAGCTCGAGCGC 

444 444 444 444 44 144 glp-i#45# 44444. 

444 DNA444 4444 444^^1—4 444 4°14 $}4 4444 444 
HJ il5 444444 44444 4444(4444^4 44 4)4 4 44 444 4 4 
44 4 4 4 4 444 °J 54## 4 44 4 4. S-4 444 4444 4 4 4 4 4 4 °J glp-i 
115# 5.44444 44 4 44 4 444 44 444 55(5^4)4 444 

4 4 4 44 °M-t4(Lys 54 Arg)# 44 4gl 4 4444 55444 44 44 44 
544 5445 4 44 44. 44-55 4 DNA4 44 #4545 pET24b4 Nde I, Xho 
14 4 4 44 44 4 4 4 45544441-# 5; 3'444 44 44444. 

44dna44# 1444 44 54444 414 44 14444. 

H: ATACATATGCGCCACGGTG #13154 57fl4 19, T m 51.7°C 

44: GCGCTCGAGCTTGACTAAC #131 54 57fl 4 19, T m 50.2 °C 

2 ) mm 

44 114444 pUC57-GLPi544 glp-i 4-4444# 1144 444 #44 1 
44 5444# 445 pcrII# 4*3444.(54 i) 


1 2 3 



54 1. GLP-1 4141444 PCRll 
41# 4444 14 1% 
471-^.5444414 

1, 34 PCR4-g-, 2-1457] 5^1 #(DL2000) 


1 2 3 4 5 6 


19 329 
7 743 
6 223 
4 254 
3 472 
2 690 
I 882 
1 489 



54 2. GLP-1 44M1 #414:41 <4 44 444 
445514444 1% #7)-5.^^47l<g54 
1 -pET24b-GLPl, 2-143.71 ^4] ^(;.DNA/£col4TI), 
3-pET24b-GLPl/jV* I, 4-pET24b-GLPl/A7)o I. 5-pET24b- 
GLP1 /(Nde 1+Xho I), 6-44-3.71 *4] #( DNA lOObp Ladder) 
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_ 44117(14^ 4 5-1(GLP-1)1441- 4441 Efl4l5l-fr 4 4~" 

54 H4 5144 5o] GLP-1 4444 PCR11414 1441 <^1 ^(357bp) 

4 *3*1*1-£4. 

4155 114 PCR444 444-44 pET24b(+)f- 44 4445 Nde i4 Xko 15 1 
44445 4444155 4444 454144-i 44 44 5. 4444 44444.(5. 
4 2 ) 

5.4 244 5444 4°1 GLP-1 444 44144 pET24b-GLPll 4 454 Nde I 

4 Mo 15 44 14441 4 4454(5 666b P )4 44 4 i44 4455, Nde i, a%o i 

5 44 44444 4 p ET24bl44(5 309bp)4 4444 GLP-1 44444444(357bp) 
°l 4 444. °14! 45444444 4 444 544 44444 5444. 

3) GLP-1 4UX1I°I I4Se 

45444444 pET24b-GLPi4 E.coli BL2i(DE)4 4 444445 4444444 
(Km r )l 5445 44 444441- 444 44 glp-i 4444444 444 4544 
4.(54 3) 


123 456 789 



IL-2 (15 500) 
454(14 300) 


54 3. glp-i 4444 44451- 4544 4 4 18% sds-page4 

1-4-n-E, 2-5-fe- IPTG-n-E-jMl] (15~27%), 6-51414 4, 
7-51444, 8-45(IL-2), 9-45(454) 


54 3414 5144 4°1 IPTG5 454 4 41541 44 GLP-1 444 44 4 °1 *3 
4454 1441 44144(13 800)4 44444. 545 glp-i 4444411 444 
4541ofl4 4144 1444 445 4 444^4. 54 4-5445 glp-i 4444 4 
44-11 4°144 4541411 27%44. 


□ H L_. Dh 


1) GLP-1 4441444 57 ] 4 357bp°M pET24b(+)4 Nde I, Xho 41 4 4 444 4 
544 44 . 

2) 454444-5-f- E. coli BL21(DE3)(pET24b-GLPl)oll4 GLP-1 444 44 41 14 
44 71-1455 41°1 4444 4544111 27%44. 
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[1] L. Patricia; Endocrinology, 151, 1984, 2010. 

[2] Liz Chandler et al.; Journal of Diabetes, 19. 1, 32, 2015. 

[3] J. Sambrook et al.; Molecular Cloning 1: A Laboratory Manual, Cold Spring Harbor Laboratory Press, 
13~108, 1989. 
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Construction of Recombinant E. coli Strain Expressing Human 
Glucagon Like Pep tide-l(GLP-l) Gene 

Ri Jin Choi, Kang Yong Su, Jang Myong Choi and Kim Pong Hyok 

We designed and synthesized human glucagon likepeptide-l(GLP-l) gene and constructed 
recombinant E. coli BL21(DE3)(pET24b-GLPl). 

GLP-lgene was expressed simultaneously in forms of inclusion body and soluble fraction in 
E. coli and the expression level was about 27%. 

Key words: human glucagon like peptide-1, diabetes, gene expression, soluble fraction, inclusion 

body 
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^nm 


DI2WSAHHI Elgofe 9Vm m^±M9.\ 

m ^ 


31^7=1 OWAH OSH 


44 € 4 €4 ^4 €44444 4^-4 44 €-4 44 €4. 

«^S7esa¥^0IIAH e4HHH^7l#o| yg| 4SM 

All[[HCHI 7mo\U\ ±Sg7fS01IAl $14^2^= oKHOt oM&UO.} 

(«44€44» 4€4 4l0l 3553141) 

4 4 44 4 €#1-4 4 4 444 4 €4414 4 4 4 44 44 4-2-4 44 4 44 
44. €11 4444 444 4 444 44€€-l: 4 444 4 44 44€11 444 
4 444 44 4 444.[2] 44 44 €1 €14€€ 444 4441: 4 444 4 44 
4 444 44 4 4 444.[3] 4 44 4 44 €4 444 444 4 4444 4 4 44 
4 4 4 44 4 4-14 €€#4 4444 4 4. €4 4- 4 44 4 4444444 4 4 
4 4 44 444. €41 44444 1€4€€ 41-4 44 4444444 444 € 
4-4°I €14 4 414 4-. 

444 444444 4444 44€€4 °4 4 44444 4 €44 €41 44 4 
44 44444 41 44 44 444 4444 4144-4 4444 44 444 444. 

XIE2F g h g 

4445.4 4414G1414 €€^€44, 4444, €5.44444 41444. 
4 4 5.4 ill4 °i€l€l€4 4 l€4 1(BGBLB)44 4 4 l€4 44 4 -g- 5 .] 4444. 

45-45-4 4 €4 444 4 4 4 444 4 4 €4444 €44 4 44 Escherichia coli 35, 
Staphylococcus aureus n—1, Bacillus subtilis n — 2l 41444- 

44€4 4444 444€[i]4 444 44 44 44 444€5. 44444. 

mm gj eoi 

1) DI^MSAI-Oll ElgoU ohAy^ g 0| HLH^Se 

44 €11 200U/mL 44 € -§-444 100 444 44 4 4444 #4€ €444 4 
444 €€#1°ll 44 4 4 44 € 4 €44 4. 

44 444 44444 44444 €4444€€4 4 4 4444 €44.(€ i) 

€ Hi4 €444 44 44444 44444 ioo°c44 lhll 4444 € 44€ 
€4 4 4 4 €4 4 444 444. 4 4 4 4 4444 4 44 4 4 4 44 444 4 44 4 
444444 €4 €4. 

444 44 44 €5. €5.4 €444 €€44444 444 4€€4€ €44.(€ 2) 
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s i. naf°f^^go| ah^oii oixi= 7isei miu^sj, grai^a 


7(°j 4 ?T-/min 

Bacillus subtilis n — 2 

Staphylococcus aureus n — 1 

4 414 

34 4 4 

4 414 

4414 

0 

+ 

+ 

+ 

+ 

20 

+ 

+ 

+ 

+ 

40 

+ 

+ 

+ 

+ 

60 

+ 

+ 

+ 

+ 

+ 434 >4 

4 




U 

_i_i_ 

O —IBI-OtAH gj 

C- . - L CD CD CD X 

n^^jdiasoi 3 

m\ DlXfe 7F3£ 

\ 


3=g|sDI2!, SS^lL|go| 

X|-a = AH 

-1 CD -1 CD 


- 7 I Cri Xl 7\- hmk-n _ 

Staphylococcus 

aureus n — 1 

Escherichia 

coli 35 

3 h 3 a 4 r/rnin 





4^ t= c4 tp n] 3*| 

333441 

4* tE c|lj tp p| 

334441 

0 

+ 

+ 

+ 

+ 

20 

+ 

+ 

+ 

+ 

40 

+ 

+ 

+ 

+ 

60 

+ 

+ 

+ 

+ 


+ 44-4 44 


i 241-*1 334-4- 34 33413414 3344413 ioo’ coM ih-f-°i 71 -ish 

3 4 73-§-1-41 44 444 41713 447( a SI 4. 4 43 33^34444 3^34 43 

4 loll 444 4444341 3414. 

A §4 ‘gofl 44 444 4444 443 44471 444 41 44 44 

44-§- 444 4444 4444 4 4444 4444 4444 3.44 43444.(3 3) 


r 3. miUiJ2jo| nifo^ggoH ^sh 


7( < 14 4/min 


4 34 .3-7]/mm 

Bacillus subtilis n — 2 Staphylococcus aureus o — 1 


0 

33 

27 

20 

34 

29 

40 

32 

28 

60 

34 

27 


444^34 200U/mL 


3 344 3344 44 44444 7>i$-§- 445. 44433 43434444 4 
47f 4444 444. 443 443 44 44444 4334 4 3 433 4344 & 
343 3434. 4334 3471- 434 44333 74445. 4&41 433 44 
4. 


2 ) □ I^MSAMI EISoll 443M°I o^LH^Ss 

343 347-1 4-§-4 44334 4 4 4444431- 444^4. 343 7445. 4 
4333 444 41 44 344313 441371-3 34 447144. 

4 47f4 14 333 200U/mL 4 4 3 1°-1M 0.05MPa(112°C), 0.1MPa(121 °C)4 X 1 4 
4 30, I5min34 4 44 3 4 47(4 3-3334 44 3434 4^37^3 344.(3 4) 



444 

444 41 

-44 

4 44 44 


°I 4 44 44 
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R 4. 

. jlgHHEIS- 

ShAH^gO| OM7 1X1 

All^MI 

HI fH°t 4S44 





0.05MPa(112"C) 


0.1MPa(121“C) 


4 4 4214 

4 H 

44 

-5_ 

4.^4 

4 4 44 

^2,^4 -e. 



44 

44 

44 

444 

44 44 

44 

4 4 4 

Bacillus subtilis n — 2 

- 


- 

- 

- - 

- 

- 

Staphylococcus aureus n — 

l 


— 

- 

- — 

- 

- 

Escherichia coli 35 

+ 

■ 

— 

— 

+ + 

— 

— 


+ Ht°] — "S’ 0 ! 44-4 H4 


i 44M tM 41H1 4-§-4r i-E- i *M4 4-2" 

-fr^l*l-S4. 0 l^-cr °1 'SMIJi-i-^ n l^-i-^4«ll 44^4 ufl^lofl ’g 
3-*H 4-§-^ 314^4- i4$4. 


□ H 


□ t 


M9- 


Ed 


-41^ 
4444 


-4 4-41 5-1 -§-4-^ 4 4 4 4 4 ° n v 4 4 4, A 
nfl 4^-4 4 4«f4 tAll 44 4 


_4- 

44 


-44, -h-sL^^I 4 ■ 


4 <14 


ov 

y 


44 


’i-a-sH 5-1444 


44. 


Xt 


pi 


[1] 444; 4 4-§-44 4-4 4, 444^444-1-4-4-, 53~54, 4^195(2006). 

[2] 4 44 4; A I44, 4, 32, 44106(2017). 

[3] Heide Scatten; Salmonella, Humana Press, 47~62, 2015. 
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Resistance on the Heat and Pressure of Some Antibiotics 
for the Microorganism Examination 

Rim Song Gyong, O Choi Song and O Hui Nam 

Penicillin, ampicillin, streptomycin and chloramphenicol which are used for the rapid test of 
microorganism are stable in their bacteriostatic characteristics under high temperature and pressure. 


Key words: antibiotic substance, heat, pressure 
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Monascus sp. O-lILh Monascus sp. 8074PJ gjc||a|-£|s§ 

31 AI = Elb!, dim 

sHiy, eiS4, 2iiy 

4 444 4]JI^i.4 3 3 £"§-4 44 4 444 44 twacf. 
«nM4BB¥MMA-fe u-Ehoi SAUSBut B&JSiti^otiAH swot m m 

AllSHt SSOtlAH 417111= H^7ISSMA1IM Sit SB m SHtotW XISSAIIBSo| ai 
MSS SWSOtOt gtuw.» 

44 ^444 4444 45-f 445444 444444 44[1, 

2]444-§- 4444 5 4 4444 ts! 44544. 444 54 4 44 45444-8- 4 
4445 445 44454444 44 €- -£45 4444 45444 444 4444 
44 4^.4 45-44 5.444. 45.44 444 454444^4 44 4a5.445- 44 
4 441- 4444 45.5.4 444 44 4 Monascus sp. 0-145.44 4444M44 
14 -?-4-4 54 4-2-55 -f-4-4 Monascus sp. 807445.44 4 44 4S44S44 S4 

4 4 4 4 - 5.44 4444 444 - 45.4 4444 - 45 - 4 ^ 4 . 

IW^9.\ gg 


4554- Monascus sp. 0-l4 Monascus sp. 8074^- 44 5.^1444 444 4-§-45$4. 
4444444 444444 («JSM 6610A»)55 444^4. 

45-£ 4444 4444 4444a4 4544 4=-£ 4444[3, 5]4 ^44 44 
444. 45.4 444 44 544 4554554-54 [4] 55 44444. 

mm mm 

1 ) Monascus sp. O-llit Monascus sp. 8074BBSS°I H cHSS^S Id I HI 
-r-4 4 44 4 Monascus sp. 0-l4 44 444 54 44-4545 4 -§-4 544 Monascus 
sp. 80744 444444S4 45444. 444 4 4544 44 44444 4 4^4 
5 544 454 444 444 44 444 44444455 4445 4544 44 

55 44444.(54 l) 

54 H4 544-4 44 Monascus sp. 0-l4 Monascus sp. 80744 44 5444 4 

44 4 4454-44444 5457(44 444 4°l-i 54444. 

Monascus sp.0-l4 Monascus sp. 80744 544444 445457(4 5 l4 44. 
i lr t 4544 44 Monascus 44 4444 4 44455 5 44-8- 444 4 
5 44 4S4 4444 5444. 



Monascus sp. 0-l4 Monascus sp. 8074-2] 4 p (]4'444 ^ 4—44, 45--- — 41 



Oct 2018 


1) L) 

54 1. Monascus sp. 80742]- 0-12] 

T) Monascus sp. 80742] ii.4-4 5] ±^] L) Monascus sp. 0-12] 5] 54 


5 1 . Monascus sp. O-l HI Monascus 

sp. 807421 iXiy§EH21 545XB7I 

Monascus sp. 8074 

Monascus sp. O-l 

5444 4 44 5457] Ifim 

5444 4 54 54571 //urn 

44 2] 

44 444 4 44. 3.407+0.154 

44^2] ^44 4:454 
- V 44 a a 'XjL 1 1.586 + 0.291 

1-4 4 44 4it4 4 44. 


2) Monascus sp. O-lHI Monascus sp. 8074tt?Q^S°I ^5 A^EUd^c^ tdIHZ. 
Monascus sp. O-l 4 Monascus sp. 8074-f: ; ?1"#°]1 ^ ir45 ufl 4 4 -H-4 0.5g-§: 95% 

° s v ^- 10mL4l ^5 70°C-2| -£-5414 30min-f-°l 45-f 44^4. 

4-§- 44 4 ° s v ^4-#4:-§: 1004 44 4 4 - 44 44 4444-54 (((Beckman Coulter 
DU730»)-t 4444 200nm44 650nm44 lnm-4 44 ^5 44^45-t- 4444 4^ 
o 5 =. 43-5] H]jis|.gi4.(a.^ 24 3, i 2) 

A 




214! 2. Monascus sp. 8074-452] 4-4°l] 

4=4 445 


5%! 3. Monascus sp. 0-145-2] 44°!] 
4-54r Mi 


4 2°]]4 5444 44 4 - 4544 4 4 0J H4 440 ] 300 , 370, 400, 500nm4 y oMl 
4 -§-444 1 r4 4 4444- 44! 4445[4]4 4—4 °1 444" 4 Monascus 4 454 
44 Hflojth 4 44 44 296nm2] ^-4^4444 444 5.4444, 4i0nm4 4444 
444 444- 54554—4(monascorubrin)4 4554544(rubropunctatin), 500nm4 4 
444444 44 4 4544(rubramin)4 4554544(rubropunctamine)°l 444 
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i± 2. Monascus sp. 0-1HI - Mcmascus sp.807471 
43M2| e44[Hffl-SIll ME 


Monascus sp. 

O-l 

Monascus sp. 

8074 

3444 44/nm 

A 

3444 44/nm 

A 

299 

1.319 

293 

1.113 

374 

0.920 

372 

0.803 

408 

0.870 

404 

0.702 

499 

0.666 

507 

0.530 


4- °14 31 4. 44 4- 4344 ^444334 4 441- 4444 4 44: Monascus 

4 ^341-34 44 4444 4444 344 44 444 4444 444. 

34 2, 34 i 244 i444 44 44 4 Monascus sp. 0-14344 4^44 44 4 
4 444EL44 Monascus sp. 807444 44444 44 44. °144 Monascus sp. 0-1 
4344 444444 344 44 4 444 Monascus sp. 8074434-3-4 444 44 4 
41- 44444 44 43^34 44 34 4 44 4344444 4444. 

4~§-—5. Monascus sp. 0-l4 Monascus sp. 80744344 4 ±4 4443 41: 4 33-44 
4.(i 3) 


±L 3. Monascus sp. 0-1 HI Monascus sp. 807421 AlsEIE!^ = if 


344 ± 

434 


Monascus sp. O-l 

Monascus sp. 8074 

4 ±4 4 4-4=/(ng -m3 1 ) 

0.08±0.01 

0.24±0.01 


p<0.05 


± 344 3444 44 444 44 4 Monascus sp. 0-1434-4 4—4 4U4 44 
Monascus sp. 80744344 414 44 4 44. 


□ H ±= Oh 


-t-44 444 Monascus sp.0-14344- 44 -§--443. ^34-§-4 el4-4-§-4344- 
Monascus sp. 80744344 H 112-41: 4 ±444 444- ±43.444 4444 43444. 

44 4 Monascus sp. 0-14344 Monascus sp. 807434 4344 44 4 44 44 
4 4±444444 1/344. 


MUSS 

[1] 444 -§-; 444, 2, 34, 34107(2018). 

[2] 44 4; 4334, 1, 2, 34102(2013). 

[3] You-Zhi Wang et al.; Food Microbiology, 22, 145, 2005. 

[4] Xiao-Wei Zhang et al.; IERI Procedia, 5, 344, 2013. 

[5] Xu Xiong et al; Process Biochemistry, 50, 180, 2015. 
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Monascus sp. 0-1 ^4 Monascus sp. 8074-91 41 tfl ^ -^1-E.&1 4!, — 43 


Comparison of the Morphological Characteristics, Citrinin 
and Pigment Production Capacity between 
Monascus sp. 0-1 and Monascus sp. 8074 

Yun Ri Nam, Han Song Su and O Hui Nam 

In comparison with strain Monascus sp. 8074, which has been recently used as a strain of 
pigment production, the strain Monascus sp. 0-1, which has been isolated, is morphologically different 
and it has a higher pigment production capacity, whereas is lower by a third in citrinin production 
amount. 

Key words: Monascus, citrinin, pigment 
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^snist 


mmt i\mm 

4°fl44 45454 441-1-4444 4-§-4 44 4#44 44. 

«oi°m^7iM mr\ ^sai?ih sa^oii sb^s&a^s ;Hd6Kflot & h 
LICK)) 

4 b- 444-Li 44 441- ^45 44444-444 4 4 444454 544 4 
54 4444^.4 *°K44 4544 H4 44 4444 444 444544 5.44 # 

4 r~445444(GABA)4 4444 44 44[3, 4]4 444 444544. 

GABA444 44455. 4444 444 4 44-4 4444 4 4 454 4445 
44.[i, 2] 

444 444444 4444 444 4444 44 454444 444 5545 

5 4 444 gaba4 444 4 44444 4 4 444 444. 

iw s a* us 


GABA444 445 544- l—444445454 4 444-44(45 99%44)4, 5 
545544 4 444 44(444 945 44 44 44)4 4444 H444 544 
44 44444. 

444 444 44 444, 1-44445445, 45, 4444 4 GABA44 4 4 
44- 44 4 444 441-4: 4444 44 41444 gaba4 4=1- 4444 gaba44 
544 45444 . 

Y - 44544444444 5545545455 44444. 444454 «-44-l : 
54 : 4=2 : 2 : l 5-4444 444454 44 4 4 4444 0.2% 44 44544 444. 
44 4 444 44 45444 5f-444 55455454^44 4445544 i.5cm 4 
4 44 45 44444 ^44 lcm 4454 444. 44 44 44445 5444 44 

44 45 44444 8cm4 4 4 444 44(i.5h45)44 4 ioo°c44 454444 44 
444. 44 444 4444 ^4 445 y- °H 54 444 R &4 4444 44 444 

y- 44544444444 54 5545545444 4 4-#4 4 4 44444 4 
4544444 4 4 44444 444 4455 4*3444. gaba44 4 4 44 44 4 
444 441-4 4444 4 4444 gaba44 444 4 454 ^4 5545545 
444 44444-4 4 4^1- 4444 44444. 5#-g-4(2.5mg/mL, <(Sigma)))4 45 
4-4-1 44 554554-5-g-f^H 45 441: 8cm°l4" 444 44 100444 444 

45 4445 4 4 544 4 4 matlab4 444 4441: 4 444 451: 44444. 
44544 4444 44 4 41- 4444 444 gaba4-1 41-44 5444 44 
(((Hitachi L-8900)))4 4444 4 4444. 
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^4441-44 7 -4414 4 44 4144 44 44 


mm ^ ^°i 


WA CH S2I M^m\ sa 1-51 444314 *M°114 44 

444444 7l ii(GAD)lr ^44 4-#l v * °FH ^ «J-g-o|| iil4 lilif -M-444 
GABA4444 ^44 44 4-2-4 l^AS. €4. 10g4 444 4°1 4 44 -§-ofl ^gJ- 
44l 444 ^44444 444 1% 5) Til 44-4 4- 36°C44 544 4444 «fl GABA 
4 4 44 44^ -1:51 444 1:10°fl 4 4 4 ^44. (1*11 1) 

#¥EIEJth4£feE°l «a 4^444444 o.5~2.5%l 4444 4 GABA41 

4^4 i.o%44 4-4 444i 4 44 ^4-44 &44.(i4 2) 



i-4-f*l£l Uful/afl 

14 l. 14 44 4 444 4 414 
GAB A 44 44 44 



4 44 <a«H-5-3. 44444144 45. 
®fl 4 44 4 444n 44444n 44. 

GABA^WI DIXI4 4E2| S4 11444 
4 4 44 444 4444 444-t 44 4i 
30°C44 42 °c44 2°C44h 4i-i 444 
4 44 544 44 4 4- 4 4444 gaba4 

it 44444.(14 3) 

44 36444 gaba4444 4°i 4444 
444 4444444 = 44444 44414 
36°c4i 4 44444i[5]4 44444. 

GABA4y^Oil DIXI4 4X1^421 ggf 444 

1- 444i 44 444 4ir gaba44 41 
414 44 14 444 1444 44 544 4 
GABA414- 44 141 744444 414 
4 4 4444. 


t 2.o%44!! 44444 4 4 44[i, 2] 

4 4444 4ii4i 4144 444 4 

10 r 



0 30 32 34 36 38 40 42 

4_£/°C 

14 3. 4i4 4H GABAn4 44 
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1511! °Pimi 11414 114 ?P41 144 4144! 111 111 
44 514 444. 4 44 44 44 J:47f m 114 4 HI 444 IIH 44 
44. 4 44441 7flll4 444 44 4444 4H 44. 

! 1 !! 2 I gst ojhj.^ o_^_ m 44H414 4144 4444 HH 44! 
4 414 4 44 44 - 4 is. 44 4444 4 4 gaba!414 44 4 - 2-44 444 4 
4 . 444 44444 4 41414 4444 &41 gad 4 4444 cr°l 44444 
14 41[5]4 4444 gaba!4 4 44°1 4 44 4 44 H 21 4jl zl 444 15. 
141. 

444 4-5-1- o~2.5%44 44 4444 4 gaba44 44 44 - 7 }- 444 -. 4 cr 
4 gad4 1444 4444 444441 14 44. gad! 14444 4 141! gad 
4 5iM°J 4 4114444 14 44 5144 444 4 4 4!4(444 b 6 )4 144 1 
4 44 GAD 7 f 114 %414 4A4 4414 cr4 411 14 ihjl 4141 . 

24 lpH2| gst gad 4 44 14144:4 r~ 14-t444-2.5. 41444 h + 4 H 
1-5.5, gab All 44 4144 pH7f Hll. 

p h4 411 4^-14 144 4144 UpHl 4144H gaba44 11 44 

4 41 pH 5.044 4 4 lll.(5Ll 5) 



0^111^1714 21 oh 1M1S2I §!!1 GABA44 4 141 4 4 4114 414- 1 
414 4 il 4 m in 11 1141 1 : 10 , 1 H 112 iH i! 1 . 0 %, 114 
4 3l7\ pH! 5.0A2 t\JL 36°c44 511 114! 14 41 111!! 1114-tl 
144! 4114 14111. 

1411 114 41 GABA(1.2mg/mL)H44- 5.1 l(0.14mg/mL), 4 1541(0.10 
mg/mL), 44°414(0.12mg/mL)l 411 1^11114 14 14111. (5L4 6) 
in GABA 444111 14 lgl 12mgA5.4 411 Asp. oryzae 80414 21441 
1 lgl 8.5~9mg4 GABA! 411121 1 44 4l[l]l 5.14 HI! 411 41 
14 4 4 4! 4 11 141. 

5-1 14! 14 Tris, 411,11114144 11111-2-5.14 GABA 

1 111 l*311[6]44i 14 7 \111 11 lgl 5.05mg14 44 111. 4 41 1 
4! 4114 gaba! 111 ! 144 14 4 111 5.4 4 44 1145- 1441! 
4 1! 14 4 4 14 41!41 5.411. 
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TlT 1 - 



-*1 Tt/min 

6. Sl-g-^-e] L-8900°l-griiL^:3.5.nl-iII^ 


□h i— m- 

-i-5] ^Hl-i 1 : 10, 1.0%, «i-5- 0 Jj3l i^lpH-f 5.0Ai 

«U 36°C°fl x i 5 aTt ’tb§-^ «fl GABA^-g: HM lg# 12mg°l 4. 

a ]] § oj 

[1] -§•; i4d^, 1, 18, 97(2008). 

[2] 3*3^ -§■; 7jA2j 3, 36, TMl 92(2003). 

[3] K. Li et al.; Neuroscience Bulletin, 24, 195, 2012. 

[4] A. M. Abdou et al.; Biofactors, 26, 201, 2006. 

[5] S. Ryoiti et al.; Journal of Biology and Chemistry, 235, 1649, 1960. 

[6] A. Eamarjham et al.; Agriculture and Natural Resources, 50, 80, 2016. 

^*11108(2019)^ 7M 5°i ^JLTl^r 

Condition for Production of ^Aminobutyric Acid 
in Rice Bran Extract 

Han Kyong Ae, Choe Sol Hyang 

The optimum condition for production of GABA by using rice bran is as follows: the mass 
ratio of water to rice bran is 10, the concentration of glutamate is 1%, initial pH is 5, temperature 
is 36°C and the incubation time is 5days. 

Under this condition, GABA content is 1.2mg/mL and productivity is 12mg/g(bran). 


Key words: y-aminobutyric acid(GABA), rice bran, glutamate decarboxylase(GAD) 
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fflld-=oSl^£S(Wifl pastoris GS115)CHIAH 
yi^^ShojcHBcAg® = SAI?I7I 

£ll£, 44S, 

444 ^5-4 ^4 a14441 414 1°1 33-444$ 4. 

«...o|oh^o|o| ah=^ go® ^H^ioi-m m xisougmaoii mm 

0171 ?|g £12011 gE^Ot &MJCK))(<(44444>> 154 4n4 81-823(4) 

41 444 7-5. 4444 441-01 b4 44 4 4—(HBV)°11 4444454 5# 4 4 
4 4 4445] 4414 44±4(HCC)4 44 14H1455 444-5 $4.[4] 

b 4 44 415 4 4 4 4 (H Be A g 44 hbc44)4 b4444 44 4 4 544 444 
-2-4 444 44 44. 44 451hbc441 b4 441144 4 44 4=4 4144 4 b4 
4445444 544155 545 14441445 14 414544. 

444 4 5 4 h Be 4 4 5 i44444(pPIC9K-H Be, 9.55kb)l 444 4^44 °141 
444444iS-( Pichia pastoris GSH5)44 44444 44 444 444. 

xhs^ aa 

XHg 441144555151 ft'c/n'a /Eton's GS115(HIS4)ir, 4 54H Be 4 4 4 5 44 
14451 pPIC9K-HBc(9.55kb)l 4 4444. 

nil 4 5-4 bmgy4 4(4 4)4 4, bmmy°3} 4 (4 4)4 4, ypd4 4 (4 4)4 4, mg4 4(4 
4)44, mm44(4 4)44, 14 4 44 44(5xnpk, 50xmcs, 2 % 1441)1 $4. 

4 45-5.4 2E-41 44444 4-#44144 4 Ksds-page)4 44 hbcII 44 44 
4 414(RPHA, 4 4414414)1 44444. 

4S 55141441 44444(7 soov/cm, I0ms)[2]55 44444. 

44444 4 54hbc44 14 551# 4544 4 MG44 44 344 4444 1 
4111 444 4 5# 4 44 4-441-4 4444 bmgy4 4 44 44 4 4 41 bmmy 
4145. 53145. 4 4 4411 o.5% 44444 154 4[2]444. 

454hbc441441 414 44 44444. 

441i4^6oo=ioo4 44 45.4 411 444 441445. 44 41 4 4 41 4 
4444(1 mmol/L EDTA, 50mmol/L NaH 2 P0 4 , 5% 14 41, pH 8.0) lmL4 141(44 
0.45mm) lgl 44 4 44 (((Vortex))) 4 4 5minl4 44 44. 4441 1444 4 4 

1 4441 io44 34 4144(1 0003445 2444444 44411 4144. 44 
4 44111 114 HBclim 144 4(-i og2 )l 44444. 

45144414 4441 12 . 5 % 5444-445.41-1445444H44 41 
4(Sds-page)[3]55 44444. 

Falconed 44 10inL)4 41 4 44 #415(4 44 100mL)4 41 14455., 30L 



4411441144 B4 44 4111 ; S 1 8-4(HBcAg)-§r H:^4 44 ■•• -49- 

43-4 °c(=^r 4"14 444 (<<Marushi>>)4 4 414444 0.1 4H4-$4. 

44111441 4*344[i]i 4*M 44444. 

mm mm 

1) 37iasawi o\m XH£&iJS=&tt-ll°l ^LH£gJ 

pPIC9K-HBc'S - H°J Pichia pastoris GS1154 4-^SH 44 414 

41 MG«fl*H 14444. 

4 4444 44 1144 1^4rt 444444 24h 4 44 4 44 4444 4 
444 &4-A4 48h 444 444 0.6mm, 60h 44-i- 444 1.2mm 3.44 4-444 4 
444. 444 444444 4204 °14°144. 

2) IH4£lff90| 

444 444 4441-4 804 4 44°i 44 544 bmgy4 444 4 443 4 4 
444 443 1044 4444 hbc 444 
41- 44444.(1 i) 44 hbc44444 
i 2°14(“log 2 ) < ll 13414 3 H 4444 
444. 

3 144 3144 44 44444 12 
444 11414 hbc 444 4! 41 13 
~14434 4 4 4 444 4 4 11 344 
1141(3-5, 4-9, 5-6)1 44444. Hfl 
4131 14444 41433 3-513 
11 44414. 

3) dHgfWHOII [[(=1 XH1&°S0| ^ 

rtwaUHgfOUAHoi mmmg ilfilf Falcon^ 44(4 44 10mL)4 1433(4 44 

ioomL)44 244 1444 41 44 o.5%4 4411 4444 1344444 134 
44 44 431 hB ell 441 44444.(3 2 ) 

3 2 . HH2WS21 UHifAIZKHI Q!H(= XH3^3S2I 
, 4 44 4 

4 it - 

Oh 24h 48h 72h 96h 120h 144h 

A 600 2.0 14.8 + 0.3* 24.3 + 0.4* 32.6 + 0.6 34.4 + 0.5 35.3 + 0.4 36.2 + 0.5 

HBc444 4 - - - 11.3 + 0.3* 14.3 + 0.3 14.7 + 0.3 13.3+0.3 

A 600 2.0 18.5+0.4* 28.4 + 0.3* 35.5+0.4* 39.2 + 0.4 41.3 + 0.4 43.4 + 0.3 

HBc444 4 - - - 13.3+0.3* 15.7 + 0.3 16.3 + 0.3 15.3+0.3 

n= 3, * p< 0.05, 96h3f U 1JL 

i 2414 H44 44 4 41141 44 44 72h44 1 I 14 4 1444 144 4 
1414 i 4111 144 4 44444. hbc 4444! H 24 1 4 4 96h4l 14 
44 14414 i 41ii 1441 4 44 4 4414 14 4 441 4444 444. 


4 4 
li 

lOmL 

lOOmL 


j± 1 

. 11X1 Si s .Oil [Qll XHls 1 
HBcS^^7K-log 2 ) 

-5901 

114 

HBcll 

114 

HBcll 

4i 

44 

41 

44 

1-4 

13 

4-4 

13 

1-9 

13 

4-9 

14 

2-4 

13 

5-2 

13 

3-5 

14 

5-6 

14 

3-6 

13 

1 

00 

13 
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iOmL-4 lOOmL 41134 xj-o] d\] refs}- -3-144 mmmn 111431 4 
444444 44 lOOmL 41134 4 244 444. 

30L HHHAKM-mi 31344414 44 44 4 4 44 44 4 30L 4 44 

4 44 14 4 44 4- 44 41- 4 4411 44444 HBcllll^ 4-f- 44141. °1 
4 11141 4114 HI 14(1414 24 44 1341 14 4413 134113 1 
14 pHl 5-633 341134 14 41 3414 41113411 141114 3 1 
11 34 ll 41. 



34 i. sol 4114 44 1341414 
431 1414 
1-/4600, 2-HBc!444 


34 14 4 3111 14 14 41 311 
4 14131 41114 33 11(4600^200) 
1134 13414 4144 411114 1 
41114 1341 31(4111 61, 144h)°fl 
14131 220(^600)334 1133414 54 
111 11. 

31 HBclll!4H 1341 214 
16(-log 2 )334 11 1134 3 4 431 4 
144 111 1114 111. 31 4114 
1- 4111 411 4 -3-4137} 41 111 
31 -3-413(3,00=100)1 1141441 14 
1 111 . 


4) SDS-PAGEOil 0|S) M}6jA}^0| ^oj 
SDS-PAGEl 33 1141 HBclll f-4 

11 4411 11111 411114117} 
-f- 11111.(31 2) 

3l 24 4 nil 14 HBcHH 1 
1 f-11 414-4144344 4 4113 1 
341114 4 l2ikD4l44 141411 
1141 4 34 41 1141 1114 HI. 

11111 1141114 21 000Da°l 33 4 

4i 334 f-141 mm 7}7} m 
41m 34ii. 


12 3 4 



SDS-PAGE°J 31(12.5%) 


I —GS115-n-i, 2 —GSI 15 /HBc(h] -n-i), 

□ H l- □! 

=*= ■— s 3-GS115/HBc(3i), 4-3^11 

3^^=a41(kD) 

1) 14 44-4 33 4 3111114 pPIC9K- 

HBc(9.5kb)ir Pichia pastoris GS1154 4111443 HBcAgim 1111111 1 
4141. 


2) HBcAgHl7}i toli4 14 &4 1341 24414 1414 114 3 3 

44H € 147} 4434 4114 4 41 14 H14144 H44 41 hbc 
111147}! 1414 4 41. 






SH^oj 

[1] Jl-g-^ -§-; o] 66^—163, ^-^192(2003). 

[2] R. David et al.; Pichia Protocols, Humana Press, 1~278, 2005. 

[3] D. Rolland et al.; Journal of Chromatography, B 753, 51, 2001. 

[4] C. A. Hayden et al.; Vaccine, 33, 2881, 2015. 

^^108(2019)^ 1% 5°I 

Study on Expressing Hepatitis B Virus Core Antigen(HBeAg) 
in Pichia pastoris GS115 

Choe Su Song, Pak Suk Yong and Yun Jae Song 

Pichia pastoris GS115 is transformed with pPIC9K-HBc by electroporation and HBcAg is 
identified with expression product. 

The titre of HBcAg is significantly higher at induction culture 2 nd day and isn't higher after 
2 days. The growth of Pichia pastoris and the titre of HBcAg expression are significantly higher 
in the inorganic compound adding incubation. 


Key words: HBcAg, expression, Pichia pastoris 



54108(2019)4 
4 65 ^ ^ 45 


£y§H)s| 


Pichia pastoris GS115(pPIC9K-HBcAg)^^ 

sx-iio^i $\m ew 

uss, 

-rlcfltt 454 44 444444 444 4°1 5-444^4. 

(OEM AISEOM 7HdoM0t XISOII^AFSM ££ 4^011 ME4-UM4 SM 
M AISoKH k\mo\ li&m S=EI £I^AI1J4 ^Lia.>>((<44°a44>> fif^ 4n4 7644) 
444 55 44 v 4 4-444 b4 44 4 t^hbvH 4 4 44[3]55 5445454 
54 44 544 4 444 45444 445 44 4 44 44 44 5^4 44 44 4 
44-4 444 44 444444ajl 444544. 

b4444 44 4 4544 b 4444 444444(HBcA g 44 hbc 44)4 44 4 
-§-[2]45444 4544 444 B444 4454444(HBcA g )444ir 4444 44 

4444 II Pichia pastoris GS115(pPIC9K-HBcAg)4 4 4 4444 4isH Hi^U 

44 ^fl^4HBc444 444444 44 444 444. 

IW^9.\ 

44 444 445.4 44 44 44 44 444 hbc4444444444 £.3.(Pichia 
pastoris GS115)4 444454 HBcAg44 4 4 °H 4 44 4 4554 55*1-4444 
(lmmol/L EDTA, 50mmol/L 44444, 5% 4444, pH 8.0), 44 4444(50mmol/L 4 
4444, 150mmol/L NaCl, pH 7.4), 444544, HBc44 444 4 4 4(RPHA, 4 444 
4445)4 44444. 

4 4 4 4 -A5r- 3044 4444 5(((Advantec)», 44 4 44 («Advantec»), 4 455CL-4B 
44 4 5544 4 («DynO-Mill»), 54^ 444 44 4 (((Tomy))), 44445(«Advantec»), 4 
454 4 (« Ad van tec DM-303)))4 4 4444. 

4444 44 4 54 54(Biuret4)4 54555^ (Brsdford4)55 44445 44 HBc 
444 4 44 HBc4444444 544444544-^4444 4 4 (SDS-page)4 4 
4 45445 411444. 

444414 444 4455 444. 

5544 45(H 600 )4 50~300 44 44444 4 #5 44 4(44 o.45mm, 44 44 
80%)4 44 55444 4 44 44 3~iimin4°J: *1-444. 444444 444444 
44 4444 44 4 45(30~70°C)4 44(io~80min)44 4 445 44 4444 44 
44 4-4 44. 544 3044444^ 54 2444 4444 -f-444 44 44 44 44 
4 4444. 444 4 it io ooor/min4 455 4444 4 44 44 44 4455 cl-4B(^s 
2.5cmxioocm)4°ll 4444 40mL/h4 455 4444. 44141 44 4 44 4U44 4 
5 (SDS-page 44)4 90%*14 544 45444444544 544.[i] 
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mm m° 

1 ) □h±H3E2J(MI XH£& h sS°l IlhHlgni 



44 473(xl 60 o)'i: 100.2. 

.JeL 4-2 

4 414 44 - 3-1 

lmin44 

4 

44 4 4 7l n 

1-444 44 

44 

4 44 4444714 

4444 

4i4- HBc44 

4 7f4 4 

4 

4&4.(A i) 



H 1 . OHHAIZJ 

■(HI [[1=4 

y§ 4 (HI AH 21 SBffll 

iafe£21 HBc: 

DB471° 1 Bal 



7] 4/min 

o 

J 

5 

7 


9 

11 

4 

44 4 47E. /(mg ■ mL 1 ) 

12.3±0.3* 

20.6±0.4 

21.3±0.3 


23.8±0.4* 

24. I±0.3* 


hbc 4€ 4 7K-iog 2 ) 

12.7±0.3* 

15.7±0.3 

15.7±0.3 


15.7±0.3 

15.7±0.3 


n= 3, * p<0.05(5min3l- 4 31) 

i Hi ^ i^ufsf %0] nfiflxlTVo] 7] 4 ^4 4444^-E4r ^°H4r 4 4=4 4 SI 


4-2 4 HBc444 7)-4 4ill 7] 4 5min-r-5l 4 15.7±0.3 4.5.71 4 °1 4 v 44-7f Si SI4. 

2) SXHEI^ZdCHI HBc&ao| 

30—70°C 4 °1 °fl M -Sri-f 10°C4 ^Sl-xl7l^^ 60miirf-4 0 44 44Si-§: «fl 4 v 4 OJ H 

4 4 #444^5-4 HBc444 7l-4 441: 2, 2L-U 1) 


S 2. SAH^BOU \Um= 4§4(HIAH°I SB^afeE 4 HBcUB§171°l Bel 


4i/°C 

cfli 

30 

40 

50 

60 

70 

#4444i/(mg-mL ’) 

20.6±0.4* 

17.6±0.3 

11.4±0.3* 

4.1±0.2* 

1.9±0.1* 

o.6±o.r 

HBc444 7 H-iog 2 ) 

15.7±0.3 

15.7±0.3 

15.7±0.3 

15.3±0.3 

15.3±0.3 

11.7±0.3* 


«=3, * p<0.05, 30°C4 u|l 


A 2°H>M ^ol 60°C°fl^ #444 

(1.9±0.1)mg/mL, HBc444 7|--b 15.3 + 0.3 
4 4^4 21 °l4HM-b ^444^4 HBc 
7)-7l- 444 4 4 44 4 4=4 4 4 44. 

2131 Hi 7-1 4444- *o] o|xlel-g:i7f 4 
44 471 7 o l-^0flollXl ^4 44 4 

H 44 44 44 4 4 VM1 4 7) 4 i£t 4 

4 4oi4 4^4^44 444444-1 4 

4 Si 4. 

3) Alin|-^ECL4BUg 2IS°i HBc°^0| gfl| 

4x1514 7]5.-f 3044x11 _e 4 44 3144 
(Mw 20 000)4 444 444 44 4I4-S-ACL-4B 
43.5.4i2L4^4^-5. 444^4.(214 2, 3) 

214 2°ll4 4444 44 4444(480=0.7) 

44 4444i7f 4°l-47l 4 444 8-9444 44 4 +l(t( 28 o=2.5)4 4 ^4^4 194 

4 44 4 4 4471- n 4 4^- 44 4°f4 4 4 4444. 44 44^4 HBc444 7f 



r|r rln 











■280 
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1 -^ 280 , 2-hbc44^4 



3. 4 45.iCL-4Bl 4 43.5-4-53-45. 
-§-#441-4 SDS-PAGEl(l2.5%) 
i-4444-g., 2-3413], 3-5414 4-7414 
5 — 81144. 6-9444, 7-11444, 8-13444, 


9-15444 

444414 14 244 14-444 4^11i(23ll31, 3 280 =o.9)4 l<44i 444-4 

4 4(-iog 2 )l iool45l4. 

HBc444 44 1544°J 441(4-15)1 5.4 4^4 15.^4141 44 4 -pf. 


IV 



3 .^ 444 H44 4°1 14444 hbc444 4 4H1 92%°14°144. 
4 4 444 4#4hbc444 15.4 4111 a 34 44. 


5 3. SMIB7IIS HBc&§!££2l- 711B 


4 4 44 

Xl gj: 

O u n 5 O 

/mg 

HBc444 

li/% 

H Be 44 4 

/mg 

411 

/% 

n 1-414 

51 500 

3.4 

1 648 

100 

44 4 

3 040 

45.4 

1 380 

83.7 

30444-5 4 44 4 4 

1 664 

52.3 

870 

52.7 

44 4 

642 

92.4 

590 

35.8 


250g 

A 344 1^414 4°1 250gl#-14 HBc44441 4 


14 41 414 °H 41-fl 35.8%°1 5L 44H1 92.4%°1 4. 


590mg 

















Pichia pastoris GS115(pPlC9K-HBcAg)-£.4G 4 44 44 - - 55 - 

— s 

Pichia pastoris GS115(pPIC9K-HBcAg)7l- 444:4 44 4 4 4 4-5- 92.4%, 

35.8%5.7-j ^444 3M4S4. 

ansa 

[1] D. Rolland et al.; Jouunal of Chromatography, B 753, 51, 2001. 

[2] S. M. Akbar et al.; Hepatology, 52, A438, 2010. 

[3] C. A. Hayden et al.; Vaccine, 33, 2881, 2015. 
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Purification of Recombinant HBcAg from Pichia 
pastoris GS115(pPIC9K-HBcAg) 

Mun Song Choi, Ryang Myong Ryong and Yun Jae Song 

Recombinant hepatitis B core antigen(rHBcAg) is purified with 92.4% in SDS-PAGE purity 
and 35.8% in recovery from Pichia pastoris GS115(pPIC9K-HBcAg). 

Key words: HBcAg, Pichia pastoris, purification 




3 Uirtj xmss- 5 nun oii^ai zm \21 

CH&1- 

2JSDI, 2JS^, HUM 

444 45-4 44114441 414 14 5444^4. 

<£i£7l^, LA17IH ^SAI^Ot AH XHS, AH 011111=71, 1171#, ^71# 

14 MB SBH^7IM0t2H 71711, Bl, XH4BS, SBS, feSM HITO M7IM0® 
^7I3B= gABAIIIl AICH2I ^KM g>7ll SXHIS SLHaF, §fisH4 %!Jfl LhHh 
o| SAIIB^B 7HB1A1 2A#UB.)>(<<44444>> 4224 2144) 

44455 5411 5.4444 -§-44 iUll 5414 44 44 °Ja.£5. zl 

4-§-1-4 414 °J4[3, 4] 

5'-444<414511444 44444 44144 5.4445. zl44 44441- 444 
4-44 544551 4444-5114 444 44 154 514 4. 

4514 444 4i4444-tl4°ll -3-444 5'-444 °11 Beil 445 rna! 4 
4444 44 41541 4444 4 4 44-1 444. 

AH^2H gg 

41(RNA)1 4*344[2]4 444, 4544445444 5444 5 '-4 44 45511 
441 4 4 44 [l]4 44 45444. 

554 5 '-^14 4^4 44141 4414[5]4 144 144454 444 14 
11 4411[6]4 44 44444. 14 4 4-§-4 4 411 ir 1414 34. 

mm ^ mm 

1 ) filieoil U\X\B 1144 S4 

H41 0~90U/mL5 444444 14 
11 414 141 5.4 14 14. 

5 4 hi 4 5144 14 1411 lit 
4 1414 44 1455 14444 60U/mL 
41141 4444 &14. 441 5544 
14 1^-4 4 4 4 44144 444141 
4 4 1414 4 14 4 4 4 414 114 4 4 
14 4. 




4 5444 454 45^45'-4 44 454444 S i-5-i^1 44 44 


57 


2 ) s5&!g01l DlXfe yexizmi «U 

41-4 41- l~3h5 444444 4*111-1- 454 444 54 24 44. 

54 2°114 5444- 4°1 4-5-44 2h444 441:4 44 4-2-5. 4^4444 5 4 
4444 44 45444. 5-44 44 4 44 445.5. 44444 444 4 55444 
-§-44 4 444 4:44 5'-444 454444 444 4 444-4 44444 4. 


3) °44gfll U\X\^ p ho| got 

4444 pH-f- 4.o~7.55. 444 444 4444 444 444 5.4 34 44. 

5.4 344 5444-44 5.444 444-5-4 44pH4 6.0554 44455(44pH 


5.5)445-4 0.544 44444. 



0.5 1.0 1.5 2.0 2.5 3.0 

4-1-4 4/h 


54 2. 4-1-444 454 441-4 44 

4 445 20mg/mL, 5545 60U/mL, 
4-S-45 70°C, pH 5.5 



3.5 4-0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 

PH 


54 3. pH4 454- 4-41-4 44 

4145 20mg/mL, 5545 60U/mL, 
4445 70°C, 4444 2h 


44 44[4]4 444 444 4411: 45.444H 54 4441- 4 44455444 
4 4pH4 5.04 44 4 54 44414 5.6554 0.644 44444. 44 4554- 54 
55414 4 44 444 444444 4544 444444445 44 44 44. 4 
44 54 4554 54 44 4 5444 4 44 44 454 544 4544 44 

4 pH4 4-5-4044-44^1- 57fl 444 44 pH4 444455 4444. 45-44 5 


4 4-555 4-4 4JL444 4 5-g- pH-f 44 - 
44 44. 

4) £54^011 d|X| 5 4^=521 gst 
4-5-451: 30~90°C5 4444 44 4-4 
1:4 454 444 54 44 44. 

54 444 5444 44 44454 44 
444 44 441-4 44 44444 4445 
5444 70°C44 441-4 4°A 4444 54 



455444 80°C44 41 544. 444 5 


45/°C 


444 444 554 444-44 44444 4 
4 44455 5 444 #44 54 44 44 
544 54444444. 


54 4. 45554 454r 1-41-4 44 

4145 20mg/mL, 60U/mL, 

pH 6.0, 4-5-4 4 2h 


[fll J°!i 
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□h m- 

5'-414^443144 <4 «i-§-^ 4 -S: 

20mg/mLe 4 Mt 60U/mL, «];-§-4 4 2h, pH 6.0, «}-§-4ri 80°C°14. 

& n ° a 

[1] 4 ^444 44-^(4444), 62, 8, 119, 44 105(2016). 

[2] 4 44 -§•; 4-1:4, 4, 26, 44104(2015). 

[3] C. Cao et al.; Powder Technol., 260, 90, 2014. 

[4] International Conference on Nanostructures(ICNS4), 12, 806, 2012. 

[5] N. Prentice; Journal of Cereal Science, 5, 175, 1987. 

[6] m; #44444 29, 3, 204, 2008. 
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Reactive Conditions of 5'-Phosphodiesterase Fixed 
in Magnetic Chitosan-Nano Particles 

Kim Jin Mi, Kim Myong Suk and Ra Sung Ryong 

The reactive condition of 5'-phosphodiesterase fixed magnetic chitosan-nano particles has been 
examined. These are as follows : substrate concentration is 20mg/mL, enzyme amount 60U/mL, 
reactive time 2h, pH 6.0 and reactive temperature 80 °C. 

Key words: 5-phosphodiesterase, chitosan-nano particle, magnetic 
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genu 


XI°^XH£& h A^£S^o| 

nm\ oia xisani- 

asd, m^s, wm 

411 ^54 11 Ullx)^ 444 14 

mw\ santei =m\k\ msmxs 4J&asMisss, Mousse hi 

SoKM &M&mm se^yasoi m'gm diei^ei $\m ch^m heaii^^ej 

ua.x«^^«>a^» 454 72^40 

7fH15 544 4417) 41115444 41411±4 4714 444 jl 411 
11-g- 4444 41-4441- 5144 111151-1-15 4 4 154141 41 44 
4 455 44 71441 45.4 4°J4. 

441 445.44 44 414 44 4 44 4 4 41-11 4444 44 41 a 

4 44 144444 xfsv^oj 4^0114 44 -^ 4 - Hii-tt 44-1441-41, 444^, 4 
1-4 444144, 4414, 5411, 441444 44 114515 444544 . 
[4, 5] 

54 4 11144 44 - 47 )- 44 - f o £i 11455 41, 41 

jH. 4, 4-4-§-m, 4 5^4 4-414 H 444-414 4-§-tt 4414 5.414 41 

1 14 14[6-8]7f 4145.44. 

444 1514414-45.4(rhGH)-g: 454141 44 411151411455. 
4(SR-rhGH)l 14 41544 l5[i-3]41 4541 544 544114 44114 
4(441 4 4!l)14f-i 14 15544 45414. 

IW^ gjg 

544114 4411 441554414 1511 rhGH-g- 41 7] 1 154 SR-rhGH 
444(2 U/mL )-§- 1441 41414.[2] 

SR-rhGHl 544114 -204,444 445(254)17) 41141 454 4414, 
414, 1414514 44 41444 4444 4145 11414. 

SR-rhGH 1 14 4111441554414 14144 1001(145 601, 155 40 
1)4 11-44 20174 5441 20184 6441 111 117^±1 p 1]4]- jg 1 o] tj-pfl tj-ig <g 
441 min 14414 411417) 11444. 

1 454 1414 114(111, 141, 11411,^-411)151-, 4441 1 
HI 114154 11 SR-rhGH57]-(0.05U/kg45 ill ill 3~5l 1154 H 
4741 - 1144 30414 1545 4-1114 114-1-417fl 1444 SR-rhGH 
541 44444. 
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mm mm 


1 ) SHI 111] ISM US! SR-rhGHO| mahh^|. 

SR-rhGHl- -20, 4°C4 413(254)4 4 44 444 314 tH 4 = 4 444 


JL 

o 


41-, 44443.41: 4 ; 


*>S 4.(3 1) 


1 . 32)71311] 


[[]=! SR-rhGHEI3!°l sahu^ 






3141/4 4 






0 

3 

6 9 

12 15 

18 

21 

24 


— 20°C 

0.11 

0.11 


0.11 



0.11 

444 Kod 233 ) 

4°C 

0.11 

0.13 

0.12 0.21 

0.21 0.26 

0.33 

0.37 

0.40 


113 

0.11 

0.14 

0.18 0.25 

0.28 0.38 

0.43 

0.56 

0.72 


— 20°C 

75.2 

75.1 


75.2 



75.2 

14!/% 

4°C 

75.2 

74.7 

74.3 74.4 

72.1 70.9 

70.3 

69.2 

67.5 


113 

75.2 

72.4 

72.0 70.9 

68.6 65.2 

62.8 

60.1 

56.7 


— 20°C 

100 

100 


100 



100 

114 437]/nm 

4°C 

90 

90 

90 90 

90 90 

100 

100 

100 


113 

100 

110 

120 155 

160 180 

180 

200 

210 

3 144 3 

114 14 

-20144 

314^-1- 

4 SR-rhGHl 

14414 11 

1, 4 




137] 

1 214 413 144 &!1. 341 4°c4 1 

1 2 3 

4 

5 

1344 314! 

41 414 4 

H4 44 14414 




4 4 137] 14 43 14114 !! 4 4 

414 - 

-20°C 




44 l 

.11 44 4 

44 1441 

1 44 

3.6, 6.443 1 




214 . 4-41 430114 ill 

SR-rhGI I °1 SDS-PAGEl 
1-444 SR-rhGH, 2 - - 20 "C 4 4 24 
344 SR-rhGH, 3~4"C44 24 34 
4 SR-rhGH, 4-44344 24 34 
4 SR-rhGH, 5-rhGH3#(WH0) 


443 41^4341 113414 24 4 4-33 144. 
34 4 314 4tt 4:414 1-44°c4 4-134 
4 -20°C4 75.2%314 ZJ-ZJ- 67.5, 56.7%3 o] 

41 4 4 137f 1-g-ll 4311 411 44111 
4 414-7]- 4 4-44 4444 44 4441 431 
4 4-41114 43144 14 414-13 4314 
4-1 444-3[5]4- 434 4411. 


o 


414 411 


141 


-3 if 


44 2lH 311 SR-rhGH4 


SDS-PAGElll 344 14. 

34 44 3144 14 4314 141 rhGHl 
21443 1444 114. 441 4314 rhGHl 1 
444 4-443434 141 rhGHl4 414 414 4 
4 141 44 14 44 11 144 1414 4-141 
3411. 114 SR-rhGH! -20, 4°C44 2l!l 31 


414 1144 4111 


11. 
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2) SR-rhGHOll °Ir) XEfilU 

SR-rhGH71 SX)°I XR=4HHI DlXIfe ggf 3-#$ 41 Si ®11^);&7f lOO^J <^1 

d)«H ^Jr^l^-i, <*il-i(60^)+r 4]-T-^i^ ^Jr^l-M- # 

V]} SR-rhGH^41: 444°i 30 o a4 o i ^1^.444 44^1, 44444 4, 4444, 44 
4, 444444 44 4444H44 444 44444.(4. 2) 

H 2. SR-rhGHS XE°) 11X1M0UAH XH=41°I ^$1 

44 444 44444 4 4444 4 421 44^44 #4i4/% 



4 5*1 

36 

38 

36 

34 

36 

(n=40) 

451 

32 

32 

30 

26 

32 


4 5*1 

56 

50 

46 

54 

46 

(n=60) 

4 51 

47 

40 

41 

48 

38 


5. 2<dl2) 4444 4°1 SR-rhGH5. 4^-4 44^4 4^i x F 0 l°ll 4444H144 4 
4444 °J444 444. 

SR-rhGH71 4X1*0| 4jS£gIItf|E 4 4JS^7feOII DIXI4 §4 SR-rhGH2f 44^4 
4°ll n 144 <§1Nr 44421 ^4°i 4-T-442HM1 SR-rhGH4 x f44 4 x f4 ^4 44 
44 (lad), 44 4444714 (esd), 44 44444 4 (edd), 444 444 44 (ivstd), 4 
44 444 4-4(pwtd)° 11 4 4 444 444^4.(i 3) 





R 3. SR-rhGH71 £)X1M°I 4J&A^IIlXIAM0il 

□ IXfe Si? 


4 

1 

Ji 
n - 

y 

li_ 


LAD 

/cm 

ESD 

/cm 

EDD 

/cm 

IVSTD 

/cm 

PWTD 

/cm 

tflll 

4 

5*d 

4.06 + 1.02 

5.23 + 1.32 

6.24 + 0.86 

0.81+0.12 

0.85+0.21 

(n=40) 

4 

51 

4.01+0.92 

4.81+0.92* 

6.0 + 0.67 

0.85+0.18 

0.86 + 0.21 

5315 

4 

5*d 

4.08 + 0.83 

5.25 + 1.13 

6.33 + 1.03 

0.88 + 0.16 

0.75+0.14 

(n=60) 

4 

51 

3.86 + 0.77*’ “ 

4.56 + 1.04*’ ** 

5.58 + 0.95*’ ** 

0.9 + 0.16 

0.79 + 0.13 


* p<0.05(+] 5-^i 3f y ]D, ** p<0.05(cfl y]ii) 


a 34 2) JL444 4°l SR-rhGH42}-44 42f4 44 471-1-4 4444 (lad), 44 
44144 4(esd), 441444 v 44 (edd)° 1 tlni 444 44444 2)2)5] <4 


41 41 44. 

41 SR-rhGHl 1 44-4 

411(144 4 414)471 604 ®fl 4 
4 4Ht47| 11 44444.(A 4) 

A 4°) 2 ) JL1H14 4°1 SR-rhGH5. 4 
5-41 41 EF(lli-)l (50.65 + 15.86)% 
5 . 2 ) p)ii<4i «i«H 47)44 l°144. 


R 4. SR-rhGH71 SlXlMO| 41111711011 
□ IXfe S& 


+LU _ 

1*1- 

EF/% 

1 I- 

2] 51 

2] 51 

cfl ii(n=40) 

33.60 + 20.27 

43.13 + 15.04* 

°3 li(«=60) 

35.11 + 15.48 

50.65 ± 15.86* ** 


* p<0.05(+l 5-^3) H]JL) ( ** p<0.05(4l y]JL) 
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SR-rhGH* 4A)&) &imQi SR-rhGHl- 544 4 441-4 GPT, GOT, WBC, 

rbc, Th4 44 14 44 4 It 4 44S 4.(5 5) 


R 5. SR-rhGH* 5A)e) &X»0| g°H°^XIS 


54 

GPT 

GOT 

WBC 

RBC(xl0 4 ) 

Th(xl0 4 ) 

155(«=20) 

41.5 + 3.2 

50.2 + 4.2 

6 300 + 243 

385 + 76 

16 + 0.9 

445(; 7 =30) 

42.8 + 3.2 

52.4 + 6.2 

6 500+132 

367 + 85 

15 + 1.2 


Sl 544 4444 4°1 SR-rhGHl- 444 4444 ! 4 44 4 i-i 444 44 4 

i^4 44 4 4°14 4444 444. 

44 444444(444 4 414)44 ioo!4 SR-rhGHl- 30144 4444 4 
5.4 445 6014 cflM 4014 445.5. lia.44 141 341, 6lHi5- 44514 
4 444°fl 14 414444 41s. 444.4 4144 0 ! 34141 io%, 

611414 15%14. 


□h m- 

1) 2141 i4414 1 SR-rhGHl 444444 -20°C14 0.11, 4°cl4 0.40 51 
JL 145-14 0.725.4 -20414 44 11A1 15.41 14 1141 -g-144 -20°C 
14 75.2%, 4°cl4 67.5%, 14514 56.7%44. SR-rhGHl 4^4 4 -2044 4°Cl4 
4 144 &&1-4 145144 2111 4451 21415 lilrhGHl 4114 1 
44. 

2) 41444-1(414 1 4 44)4411 4441 414145.4 SR-rhGHlH: 
4141 30411 45.41 44 445444544 4144411 4141 1415. 
311, 67HH 4441 14 144-1-1 0%154 144-1:45.4 15514 1141- 
°1 37HHH io%, 611114 15%14. 

U H ^ el 

[1] 4-44; 1144414, 2, 36, 51100(2011). 

[2] 4 41 4; 11-4, 2, 19, 51106(2017). 

[3] 4 41 -§-; 144, 3, 64, 51106(2017). 

[4] Sorina Mihail et al.; Cardian Juomal of Cardiology, 31, 752, 2015. 

[5] A. Jostle et al.; Clin. Endocrinol., 62, 5, 623, 2005. 

[6] Omar Mohd Atrouse; Pakistan Journal of Biological Sciences, 5, 9, 948, 2002. 

[7] K. R. Whiteman et al.; J. Liposome Res., 11, 153, 2001. 

[8] Yong-Zhuo Huang et al.; Bio. Pharm. Bull., 28, 2, 387, 2005. 

51108(2019)4 74 54 454 4 



ji^hi -el tt ••• 


63 


Study on the Storage Stability of the Sustained Releasing Recombinant 
Human Growth Hormone and Their Therapeutic Effect 
for Cardiomyopathia Dilatativa 

Kim Jin Son, Ra Hyon Su, Ham Su Ung and Kang Ki Chan 

We examined the storage stability of the sustained releasing recombinant human growth 
hormone(SR-rhGH) and their therapeutic effect for cardiomyopathia dilatativa patients. 

When SR-rhGH had been stored for 2 years, their oxidative index value was 0.11 at -20 
°C, 0.4 at 4°C, and 0.72 at the room temperature. The encapsulation ratio of the protein into the 
liposome was 75.2% at -20°C, 67.5% at 4°C and 56.7% at the room temperature. There was no 
significant difference in the particle size of SR-rhGH at -20 °C and 4°C. The particle size of SR-rhGH 
has got 2 times large at the room temperature, and then there was no significant cleavage of the 
encapsulated recombinant hGH after 2 years. 

The cardiosonic indexes and the cardiocontract functions of the patients with cardiomyopathia 
dilatativa were improved significantly when treated by SR-rhGH with the common therapeutic 
medicine for the heart failure for 1 month and no patients revisited the clinic within 6 months. 


Key words: cardiomyopathia, sustained releasing recombinant human growth hormone, SR-rhGH 
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Eig^ m\m\ 

cJSs, Dill 

-rlcfltt 44 44444444 444 44 54 44 Si 4. 

((44, MEI4, 2 }$\, i£S[ 7lil°^ii ^4 ^3AIU°=Wd U 

ei-oi ^om £Jejsaii wa mom \ k \ llu4 lh 

M il 01 LI-7oKMOt m^ULL))((<4<y444>> 4724 292014) 

444(5.4 4444444445.-1-401, ec 3.1.1.3)4 444 %$] 444014 54 
-i-401454 -i-444-41-i 4444 55°14.[3] 44 -5-4 44444 44445. 44 
01440145. 44 44445. 444 444 444445- 4445 444 44444 
44 44 4-44 4 4. [2] 

4444 44445. 444444 4444 4 4 4 444 44-t°l 444 44. 
444 4 444 444 44 4 444 4-414fi 445 45. 4444 444 4 
44 4444 4444445.5. 44 4 4444 44 4 454544.[i] 445.5. 44 4 
-§-44 454 4 444 4445-4 44 4 444 /?-455.014 4444(p-npp)44 p- 
455.0145014444 44 444 44 4-§-44-.[4] 4445.44 44 4 4445. 4 
4445-5. 44 44 4445.444 44444 44 4 4445.5. 44 5-4- 444 4 
44 4444 4 4 44[2]4 444 4 44 544. 

444 540l4(PA)-§- 4-§-4-4 4444-4-I: 4444 454 444 4444 4 
4 444 444. 


XIE2F 

J51L Bacillus subtilis 4 444 444 44 444(BSLA)[6]1- 44444. 444 
4 44 454 54014 (((Macklin)))4 jO-H55444444(p-NPP, ((Sigma))) 4, 4 4 4 
4 4 4=554 44(((Wako))), 5445554(TCA), Na 2 C0 3 4 44 4 4= (((Sigma))) 4 444 
44. 

44444444 444 4 44[7]55./7-npp 44444 44444. 4 4401 44(2 
-55.4401 4^-NPP4 0.05mol/L Tris-HCl^rl^ 0 - 3 !(pH 7.0)4 1 : 94 4 5 ^444) 2.9mL, 
5.544 o.imLl- ^5 374014 30min44 444 4 4 4i0nm4 4444 4454 4 
4 44 4.[5] 4544 1U4 4445 37°C, pH 7.0, jo-4 5501 444 4445. 0.5mmol/L 
44 lmin4401 i/imol/L4 ^-4550144 4444 554 4=0.5 44 444. 

PA4 445 44 44014-44 444 44 44444. 

PA 217mg4 0.05mol/L Tris-HCl44-§- OJ l (pH 7.0) lOOmLOl 44 4 444(16mmol/L)4 4 
44^4. 44 o.4mL4 4 4401 ^5 37°col4 iOmin^-4 0144 44 4 44 44 4 5 
544 0.1 mL4 44 5 37°C0l4 10min44 444 4 5 5% TCA44 0.5mL4 4 
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4 44# 444^4. 44 #44 0.2mLi 3.3% Na 2 C0 3 44 2.7mL4 ^44 4= O.lmL-f 
451 30min#°i 4444 4# 750nm4 4^ 0 H1 4 #4## 44 444. 

44444 ^ 7(4 4#4 4444oil 4 44 444 4 #453 

#4 4444444 4504444 4#44 iit^i 4 4444. 


am- ai M 2 i 

i) m^ai°mi o|oj- mm ^siyoi ^ 

#444# #44 444 4#3l#44##4 4444 444 444 4 444 4 
44 4 444 444 #44## 4#44 4 444 44. 544 pa 44 444514 4 
44 #44 4=4 444 44 4 £4 4444 44 54-# 4444 44. 4 #44 *14 1- 
44 4 4 4 44 U pa 4 4=4# 44444.(54 l, 2) 




nU l. 4###4 4## # 5 o4 44 5^ 2. pa##4 4## A 1X $ 44 

54 14 244 4-444 44 4 44 4 4 #4 444 #44 4=4 444 #44 4 
4. 15(4 pa 4 444 4 #4 44 4 #4 4# #5-44 4= 12445- #44. x#4# 
45.44 44 44 444 5%444 44## 4 4# 44 #444 5544# 44 4 
4 4444# 51445.4 444 4 #45.44 4 444(45)4 4 4 ## 44#4 4 
44 o. 4%44#4 44 4#4. 4 45.4 #44 44#4(i%°14)4 4 4 #445.5. # 
4# 4 44# 4451 #44. 

2 ) £^sgHO| got 

4# 4# 44444 #44 ##4 ##4444 4 5 4 4# 444. pH 7.04 

0.05mol/L 44444-44 0.05mol/L Tris-HCl44444 44 PA# 16mmol/L 44 #5X 4 
4# 444^4.(#4 3) 

54 344 #444 44 444444#4 Tris-HCi4444# 444 4 a 750 44 4 
444. 

44## 44444 4#4 jl#44 4 4 4 4 4 4# #44.(5^ 4) 

54 444 #444 #4 44 4 45.4 Tris-HCi44444 44# #5 4444 % 
4# 44 4 #4 0.05moi/L Tris-HCi444 0J j44 44 4 4 4 #454 4#-§-44 ## 
4 ##44 444 4444. /?-npp# 4 4# 44 4444 44# 4# 4# Tris-HCi 
4444# 4444 5 45.4 o.05moi/L# 44#44.[2, 6] 
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0 10 20 30 


-*| 4/m in 

H4 3. PA4444 44 4 44# 

Si -3.-fi.ofl 2,a o| oi -St 
t_L O O^O TT ~n o o 

i-Tris-HCl44-§-4, 2-444444 



0 10 20 , , 30 

4 4/m in 


214 4. PA4«H44 44i 44# 
4 ## 4#54 4 4 

1-34 44 0.05, 0.10, 0.20mol/LS] Tris-HCl4#-§-4 


3) 7I^£0| got 

4444 44 4^### 1M4## 44#4 4 44 44.4 44 5. 444. #4# 4 



44=4 444 4 ##4- 444 44 4 444 4 
4^4 4 #4 444444 4444 i444 4 
441444. 

PA444444 4 4 4# 41#_e° 1 4 44 
2i4 54 44. 

214 544 ##44 4°1 444i7i- 

16mmol/L°l 4" a 4 44 iif^ 4 44 444 
4 444. 447415- #44 4=4 444 444 
4 4444 4 ##-571- #44 #4 4^^4 ^ 750 
44 44444# 214 44 4##i# 16mmol/L 
5. #444. 


4) a##£o| 44 

^-npp# 444 5.5. 2~i6U/mL4 44 4 ##-§-°Jj-§- 4 444 4-§-444 4-## 4 


4#4 #5.(^ 750 )47fi; 444S4. ###5.4 
4#4#H1 4## 4#44#4 21 6 

4 44. 

21 # 644 ##44 44 ###5.7f #°fl 
44 #44445. 44 # #444. #4 4 />npp 
4444## 2~i6U/mL4 ###5.44# 4 #x| 
4 I0min44 4#44#4 44 4##°.# #4 
444. 4 ##4 ###5.1: /?-npp44 44 ## 
16U/mL°l 4 44 4 44 4444 10min#4 4 
#444# 4S4. 

5) 



0 5 10 15 20 25 30 


4 4/m in 

n4 6. ##4#4 4#4 44 4## 

4#44#4 ttlJj. 

1—5# z>zi- 2, 4, 6, 10, 16U/mL°J ^4 




51-8-It 4444 444444 
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•LHW-g: 


7] #(PA 16mmol/L)i p-NPP-gr^ 44 55 
4U/mL°J 44# 10, 20, 30min-§- o J: «ir-g-^l 4 Jl A 150 

# 444534. 44 ^-g- 545 *H 4454# ?ll 

444 ^15. °1 # 4444 -^ 4 n_j c_-g- jg 

44534.(54 7) 

4444 44544 2%°14^4. °144 pa 
1 - 444 44 44 44 °1 44 4 44 44°14 
444 5°144. 

6) i^B4 

°144 444 4444 PA44H 44 °ll 454 
4 44 44 44 44 4 444 44 44 44 44. 

16mmol/L4 PA-g-°Jj(0.05mol/L Tris-HCl444 OJ l, pH 7.0) 0.4mL# 4 444 ^5 37°C 
0114 10 min 4 4 44 44r 4 44 444 (p-NPP 4444 A5. 16U/mL°14) 55-§-4 O.lmL 
t I0min44 44444. 44 4 5% tca# 4 o.5mL# ^4 444 44444. 4 
44 0.2mLoll 3.3% Na 2 C0 3 4 OJ ] 2.7mL4 444 4 O.lmL 1: ^5 30min#4 4444 44 
750nm°ll 4 Ifif 44 44. 4^4444 4 444 oil 5% tca-§-4# 44 ¥jl IA1 
4# 4-2-4 444^44 444444 444 44. 54#4 iu4 4444-f-4°ll i//moi 
4 444 4444- 4444 444 44 4 44 44#44 44(U/mL)# 4 

44 44. 

, A-A 0 1 F 

A =-- x - x — x n 

k t F e 

444 44 IAf^(U/mL), Air 444-9 a 750 , a 0 4 4544 a 750 , «# x^444 4 4 

44, 4r X^4-§-44r(10min), F e 4 44-§-°Jl4 4 4(O.lmL), F r 4 4444 44(L0mL), k 
4 444449 4 4 44(54 Hi4 0.562 6)4 4-. 

4 4455 44 4 Bacillus subtilise] 44 4 PA44 44 1U4 P-NPP44 %4 5.5Uoll 4 

444. i4°il 44 44444° 1 4444 4°14 4 44 44444 pa44%44 4 
4 /7-npp4-4 %4 4 44 45. 45.4 4444 °14. 

45.4-4 pa# 4#9# 4444 44444 444 444 445.5. 4444 444 
ol45. 5.5.44. 



□ H 


□ h 


44414(PA)# 445 44 444^444444 444 44 4^4534. 

217mg9 PA# 0.05mol/L Tris-HCl444 OJ l(pH 7.0) lOOmLoll #4 444- 44 44. 

4 4 0.4mL°ll 4 44 44 4 5.444 O.lmL# 45 lOrnm## 444 4 44 5% TCA 
44 0.5mL5 44-4 444 44. °1 444 0.2mLoll 3.3% Na 2 C0 3 -§-°Jj 2.7mL4- #44 4 
O.lmL# 4 4 30min#4 a a ^4?U 4 0 i 44 44. PA4444 1U4 1 min444 l/zmol 
0] 4 ^ 4444 55455 44 44. 
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Lipase Activity Assay Method Using Phenyl Acetate 

Kim Hyon Sok, Kim Choi Ho and Yo Chung II 

We established lipase activity assay method using phenyl acetate as substrate. 

217mg of phenyl acetate is added into lOOmL of 0.05mol/L Tris-HCl buffer (pH 7.0). O.lmL 
of purified enzyme is added into 0.4mL of the reaction mixture and then is incubated at 37°C for 
10 minutes. 0.5mL of 0.5% TCA was added to stop the reaction after incubation. Then 0.2mL of 
reaction mixture is mixed with 2.7mL of 3.3% Na 2 CC >3 and is added O.lmL of folin reagent. After 
30 minutes the absorbance at 410nm is measured by spectrophotometer. One Unit of lipase activity 
is defined as enzyme amount releasing 1 //mol of phenol per minute. 


Key words: phenyl acetate, lipase, activity assay 
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gam st 


ESI el- PCR&XIOIIAH 

feOfeQI DlXfe §87 Kl 2!X»o| got 


-?H4 144 41144414 4-§-4 4°1 5.11-1^4. 

<01^24914^11} H^JXh 7I#!4M4 ¥BI LhEho| Mm\ ^ h H UE}o| gxil^SOII 01 

m \ m ^ 24 n}° 9 i# 3 ^n§ ch hjoi swot o^uckxcii^i) #54 ibi 173 

44) 

1 X M4 PCR(444l44l€^44)#7Hl ^°1 

441 444 441-4 14[i-3]-§- 444°J 4441 lltl 44454 45444 &4. 

444 444 44 444 #44 44441-4 444 44 444 444 4 4 4 4 
44444°! 444 44 4 44 4 44 4445-4 444 4 4 44154 5-4x4 4 
4444444 4444 4 444 44444 4 4 54 5 444444 45444 4 
44 4MH4444 4 44 44 444 444. 


US 


44444 4 4 141554 457}- o~35°C4 44441: xU 4445354 4 
44454 445 44444 4444444 PCR441- 4 4444. 

4 el-44 4444 44 4544 444 4444 44557 }- 444 

^4454 44 455. 444 4 444 4444 444 44444 444 #44 4 
4441-4 4 44 14 444 4441: 4444 Xf-f-5-i 4444 4°44 441- 4 
4455 f-44 44 441- 444444 4 45 444. 

44444 44 441-44 444 44 5cm 2 4 1044 441-4 #44454 44 
44 444 441- 455 f-4444 444 20L/min4 441- 444 4441- 4 44 


14444. 

441-44 1444 1444 44157}- ioo°C41 44455 3h41 4 1441 
41 4444 4 455 dc 12V1- 4444 41444444 4144441- 44453 
54 I?)}-4 551*7114 - 444-1 444534. 

4 44141-4 4 7 J°1 10cm°l 5 447}- 0.8mm°J 11144 6mm4 4441441 
4 5mm4 4 -1 #41 4 4444. 

44414 44414 441: 4444 444 444454 % 4 («dt830b») 1- 44 
4154 44414 454 20044 44441: 4-44 444544 4544454- 
(PIC16F877)-f —55~ 150°C4 41 441: 7f4 4 45l 4 54(LM35 44 DS18B20)4- 1 
144 444 14457115 45414534. 


5 . 5 }] . 
u o 


144 444 


1444 -a. 
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181571- T^< 10°C, 75=2044 15«3448 48144 157} 110~115°C44, 48 
4(1.01xl0 5 pa)5448 44444. 

84 48 1^454 i±l3}^ 7atfl8448l557} 7}854l 48 8 4 4-8 4 45 
41 15844 4848 848158 7 T «i=(94±i)°c^4^ 4 x84 488158 t 0} 
=(55 + 1)448 4444 44 4 4 44 444445. 44 44 4444 4455 44 
484. 

54 4 844 454 45444 4444 4555 4444 584 188 41 4 
118841 44 44. 

® 18844 4 44 4444 481484 4444 4 4 44454 4 44 44 

4 4 54 44 4444 4444 544 444 44 44 444 44 4545 44 1 

5 44444. 

© 18844 444 4118184 44444 444 4455444 44 54 
44 44 - 1 - 44554-4 44 4 4 444 5445 44444 . 

© 18844 444 4444444 4444 4444 4 44 444 444 4 4 
2.5cm & 4 444 441- 45 454 5445 44444. 

© 14444 444 4114144 44 4 4144 41111444 DC 12V8 4 
11414 45 41 41415 4444 1445 44484. 

© 4415444 451 4-44 444 15441 4114 141 41 144 8 
14 44 44 44484. 

© 14444 441 14414 811 14151 7><io°C4 7^=2044 44 4 
4 1445 44484. 


mb 


a* 


|0| 


) 3HAIB0II DIXI1 B^AHSOI S4 

-4444 441 4114 4 81444 8441 4 4 48454 8 41 141 

571- 7V=20°C48 144 lmm°l 5 88 8 4 
5cmx30cm°J 8454 41 4111 18 41 
544 414 41 44 441 44 4414 
1 44 4545 1415 18484.(54 D 
54 i48 H44-4°1 58 4 414 4 
1 44 441 4 4 48451 418 48 
1 4 41 4114 157} 60148 44 8 4 
8 8 454 4 15484 188 41 70s4 
4 . 58 4 4845 



3 ] 4a 4 - 

-n .v. a 


4 41 


- 2 - 


4 


58 1 . 18844 881 
88858 8 4 

l-48xfl5.7l- 2-11^5.71- 

81 88 


55°c48 84881 484 188 44 120 s 
57 } 5 8 - 47 } 84 50s5 41 4 44181 
5414. 



444144# 544 pcr.4444 #^151- 1414 441 471-4- 
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4 #41 44 4##°1 ioo°C4#4 4141141-i 445#l 4l#l°H #444# 
44 ^44 4-1-45. 44-1-4 444^7f 4454 41 f-g, 14455 ##44441 

4 4 4-1-4 44544 444 44445 11 455 444 445471- 44 4444 4 
44544 4457^ ## 444455 44444 5 #44 445 4444 44. 

54 41144 4444 544 444 4 4444 444 444 4 4 4444 45 
4444444 imm454 444 45444 441 444 445471- 5444444 
44 4 444 44 44455 1^44544 44 4 4 4 44 4444 5 444 44 

5 44 44 44. 

444 #^44# 4444 44444 454 544444 44 44 444 44 
44451- 4545 44444 44 54 44-1-4 4444 44 44445 4445 
1- 4 4444°! 44544 4 44 4 44 544 444 444 444 44. 


2) 31SAIZ.KHI QIXI4 4M4S;|0| = XI°IXI°I SU 

444444 


44571- 75=20 °C4 4 47H5547117f 4# 44 4444 45: 


4 4 4 


4 4 44 #1 4, 5, 6cm4 444 4444 4445 4 
54 244 5444 #4 444445544 4cm4 
4444 444 4 4444 157f 6014414 4444 # 
54 °1 444 44444 58s°14. 544-444445544 5, 
6cm4 4 4 4 4 44 4 4 4 4 4 4 # ## 12=44 #445-1 
4444 65, 70s54 5 4-44- 7, i2s°M 44444 4444 4 
4455 1^414 #444444 44 44. 


. -4 44 #4 - 
■4444.(54 2) 


444 
4 4 3 


4- 


4444444 


4444 4 45 


444 4 4444 44 4 55 7I-4445 4 
7-4 4 4 4 55 ^ 4444 44 4 54457f 1 
4 457f 444 44 5 4°J°1 445 44 44 


o| 73 tU-J=^ y(--5i-^XH ^71 QJ 73 *1 °1 *1 

544 
444 
4 4 44# 

44. 

444 H 

^ °i 444444 4 4 44 444445544 4 444 4 
H o -■ 44 4444 4 4 4 #544 5 41 44 4 4 °j 4cm° 
44 4 45 44. 


4 

0 V 2 


-4444 4444 4 4 544 444 444 

<y - 



■sv 

H 


0 4 5 6 

•4 4 4 4 /cm 

54 2 . 1^444 445 
4114144 44 
444 41 

a°H 5441144 5 


3) 31SAIZ.KHI 01X11 ^«ds;|0| #7H^0|o| g& 

5415 71=20”C, 14441: 4cm5 5X41 #444 4#4#7fl4 zjol-f 8 , 9cm 
5 444444 #444:441: 444#4.(54 3) 

54 344 5144 #4 47fllol7f 9cm°J 4141: 414 4 45 4114 15 
7 f 6054444 4444 #54 °1 414 #4441 55s°14. 544 #7|]#°l 7 } 8cm 

4 4141- 411: 4 41 #1 1544 #441 #44 4 4 65s54 5 444 44 10s 

5 41 444 #7^444 #11 44455 #4444 4 #44414# 5414. 

4 544 4114 4 44 44 4 4 44 9cm# 4 4 441 4144 4 4 14 5!1 
5441 44414 #444# 41414 544 44-5 14. 
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4) -i^AIZKHI n \ X \±= ^MdS7|0| S7|*j§5^°l SU 

5445 75=20 °C, 555^544 9cm ^ 44H4 55454 

DC12V e 4544 55451- 0.15, 0.25, 0.6A5 ZM *1-41 14*1-5 5*3 4 4 

44-£4.(5*3 4) 



214 3. 5*3 4 451 n]xl^ «V 
444ol4 4 5 


O O \1 o y I —I 


21 4 4. 5*3 7] ^ 0)1 4 * 1 - 


4555 




4444444 4 5 


5.4 4^14 5544- 5°1 44444 0.6A°J 4444 44 4 «fl 4444 45.4 60 °c 
444H1 1444 &*M °1 45444 4^444 55s°14. 54 4-44444 0.25,0.154 
°J 4444 44 4 4°114 44 4544 44 44 4*3444 60, 65s54 5 4-44- 4 

4 5, io s 5 444 44444 444 44445 45444 4°f44444 5444. 

4544 4444444 44444 5 5444 5-1-44-4 444 44454 4 
45 544 ^4-455 44445 54 54 54444 4444 «i554Hl 44 4 
4444 44444 44 44. 

444 4*3444 4444 4 4 44 4 4 5554544 44 4 444 444- 4 
444 44 °il 444 44441- 44 4444 4444 54°H4 54444 5 44 
44 45444 4 544 445 44. 

5) S£I2I°M°I 45§401l DIXI4 54HHH4^S°I 44 

44444 444 44°ll4 44444 4 
54 544 4 44. 

544 4444°1 44 4 5 pcr 444 4 
5°ll 44 °il °|54 °4445444H1 444 4 
44 444 454- 4444 44 °1 444 5 
4454- 44-144 4 4444. 

11H144 5414544oll 455 444 
444 45441 4554 544 44 44 
4 4 44 44 44444.(5^ 5) 

4554 54 4 44 441 <^14 4 4544 
0114444 44 5 °ll454 457f 554 lio 
~115°C44 54444 454 60s5°ll 444 



54 5. 54 4544°ll 4-55 
4444- 0 d4 4544- 
1-544 44-1: 4, 2-544 
444 4 









4445444 544 PCR.4*Mt} 4444 4 44 ^7^1- - 73 - 

534. 5tt 45-1-4 5^4 4 A o v 5fl°ll^^ ^je. 44 4-4 44 5447} 3s54 444534. 

54}7} 5544 44 44^45} 45-4 44 544554 44444 44 4 
4. 4 4} 5 4445.7}- io°c°J 44 4444 454 20457} io°c4 4 454 44 45 
7f 3544 ^444 5}4opo] -2-i7}- 57457-} 2244 4 444. 

5 444 44 444 444 44 54 44447 }- 4 <154 °444 = 4444 4 4 
54455 7444444 4 4444444 4444 557f 44444 47^445 4 
4 44. 

o} 7jig^ 54 ^. 5 } #^-^47}^ ^4544- 444 4454 44444 54 
454 44 444 4 444 °4 4 4 57} 4-44 444 54455 7444 4 54 54 4 
44444 4-44 4-4^4 4444 454 4444 44 4 4445 45 4444 4 
5f 2-344544 454 444444 44 44. 

6) ^ISAIZiOII DIXI4 &XIS>lsh°l S4 

447} 44 444°J 541-4 54447} 4^444 444 44454 4^4 t*=8'c 
4 r^=20'C44 44414 44 444- 44 451- 4545 * 4 $ i\jL 444^4. 

5 444 444 444°J «Ut 44 444 27} 4 zl 454 44 7}544 45 
44 4-4 i-i 7} s . 4447} 415451- 444^4.(5^} 6) 




54 6. 54 457}- 54 7 ] 4:4 445 4 5 
7) 7*=8"C, L) 7V=20°C; 1-SItM ^-f, 2-Sl5°l Xl-fe- 45 

54 64 57} 5} ^.°}s}-4 444 44. 

54457}- 7 f =8’Ca 4 44444 45 444 44 444 1^711444 4 io s 
4544 ±5s44447}4 44 4 4 4 B S7l444 4 44 5444. 444 54457f 4 
4 4 45 5-0- 444 4 1^4 4544 4-144 44 4 4 1^714h}°h 4-14 4 
544444 5454. 44444 545714 -457}- 44 4 45 445}444 457f 
20°C5 57f4 4 544554 io°c45 4 444 4 4 4554 454 44 4 4 44 
44445 44444 44|*l-f-54 4715444 54 7}5 4444 44444 5 
4 54. 

54 4 54457}- 74=2054 4 44444 44 7^44 44 454 444 44 4- 
44 4 30s45444 5 44 444 4 4^45^4 (35 ± 5 0 C )4 544-4 444. 444 



- 74 - 444444443 4 4 44 14108 ( 2019)4 4654 444 

4414£7f 4^^1334 44444 4-§-§-4 ^44 444331 41444 4°4-1- 
4 134 44- 14414 3441 444-3 41 44. 4 4444444 444 44 
444 #444 4444 4 44444 444 44 41-41443 43 443113 
3.44 44 44-1-4 1004444 444441- 443.44444 4-44444 414 
34 30444334 44 4334 io°C44 4 1444 4 4 4-44 14 4 4 4^44 
344 44 4 4 4 41 14141 3414. 

44- 41 4 41 14131 14411 4 34 4-§-4-33 444144 44 44 
441 444 4 1444341 4 4 14314 1 4433 44141 41 44. 

4314 141 44444 41 41 4441441 3444 14444 pcr 4 
41 41444 14144 137}- r^<io°c°J 14341 1444 44 44 4 4 14 
441 3441 441 411 44 4 534. 


□ H Oh 


44431 411414 4414 43*44 -g-41 ^1 4444 1444341 4 
44 434 4114144 41411 144 4 4cm, 4444 9cm, 1141 0 . 6 a 4 4. 

444144 44 444 44 41 41 44 4 4 1144341 41 134 14 
444 13441 23<io°c4 4-. 

[1] R. P. Wilkes et al.; Journal of Virological Methods, 220, 35, 2015. 

[2] J. Hodgetts et al.; Plant Pathology, 64, 559, 2015. 

[3] iSJjmi; BlH#fF(JP), 4P42003-101974(P2003-101974A), 2003. 
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The Effect of Several Factors on Increasing Rapid 
Cooling Speed in Polymerase Chain Reaction 
Device of Forced-Ventilation Method 

Kim Myong Ryong, Pak Kyong Bom and Pak Song Hui 

When the adiabatic material was attached, the electric parameters of reactive box fan, a fixing 
position is 4cm, the fan is 9cm long and the intensity of drivable electric current is 0.6A. Range 
of vicinity temperature(r air ) is small than 10°C in outer box using forced-ventilation method. 


Key word: PCR 
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^nm 


Z|0|oF HSgJ- LfcHOailX^I ^ 

wsu, hissi, n£R, £jg 

1444 45154 444 14 1#44 44. 

((M^D £4^. gj#§]m EHgJOtlL-II^IOII Ole!- M0ID1 Xh^OilLHI 1 o| El 

gS4§ 7\m ^DIoKMOt &J-LICK)) 

45Ti0 2 Hr 455544 5^14 4^1444 451; -S-#4i 4541 444 4 
41: -S-4 44 5] 4^ 5.5. 4444 7144 4f 44.[6] 

44 447I-4 44 ai 45Ti0 2 l41- 4545444 454 45Ti0 2 l414 £ 
444 44 47-14 44 7f 44. 

444 4^4°J 471-4 4155 45Ti0 2 141 H4-5 45557H 5^ 4 4^ 4 
4 4 144 45Ti0 2 1441441 4444 4 4 441- 4534. 


XH^2! 

45Ti0 2 lll 4514 1444 4 44 55514 5 (((Aldrich))), H JM, 14, °4 
= 1444111 41444. 

4544541 1414 44415(((Aldrich))), 45441, 4414411 444 
44. 

4541451 1-44 71-4445-4 44 (FTO, 15Q/cm 2 )l 44444. 

1°44 4-§-71- 1 441-715.4 4 4ji44-5-71 4 4 4444. 

4iTi0 2 444 544 1441x4411441- 4444 44444. 

45Ti0 2 144 5714 1444444 «4sm-6610A)))1 4444 44444. 

Ti0 2 444444 54444 5444 4 (((Micro XAM-100»)!r 4444 444 
44. 

444 444 54 44 44 4 54 44 4 i 144 4 54 4 7] (((dt- 830 B») 5 44 444. 

45Ti0 2 441 4444[l—4]<>fl 4544 4 0}-$- 4-455 45444. 

45Ti0 2 4544 444 4455 454 0.3g4 45Ti0 2 44, 0.15g4 44445, 100/5 
4 444444-, i.5mL4 4444, i.2mL4 454444 5444 4444444 
(350r/min)44 4hl4 4 444 4 5444. 

4545Ti0 2 44 45414 444 14. 

44 4 4545444(F X0 )4 45/nnl44 1 44 5 (((Scotch))) 4 lcmxlcml °1 54 
44 4°l5 454 45Ti0 2 4544 455455 4444 Ti0 2 444 44444. 4 
44 Ti0 2 444 80 o C44 30minl4 15445 5154 14 500444 30minl4 1 
4 444 4441- 45444. 
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30min-§-°J: 4^44 44r 450°C4l4 30min-f-°i ±^\JL 4] tl 5 XRD4 SEM4 4^43 
5. 43Ti0 2 ^44 34-f ^44534. 

444 41! 44 [7] 4 4isH 54444. 


mm ^ mm 

1 ) 4014 LFhcTi0 2 tJXF°l mg 

4^4 4 4 7i-*i 4_tTi0 2 i H 4-f 1H43 4-54-i 41344 4311444 

<41 t£i^ as. 4 44 44 44 4 4-tTi0 2 4 44 4444 4 4-34 -f 3.4 4 44 xrd 
4 sem#4 4 44444. 

44 H 44 41 34 4i-Ti0 2 444 xrd444"4 34 14 44. 



34 H4 -S-444 44 2071- 25.39, 37.81, 48.15, 54.00°°J 4444 4444471- 4 
4-434 44 44 4 44-44 44 4 4 4-44 4 25.39°(ioi 4)44 ^-g- ^144 -g -44 
7f 44#4.[5] 44433 X 4444 H 14 4-4-4 7> ^34 444 34 7f 34 44-44 
444 34 -b 44. 

44 15. 4134 43Ti0 2 444 x4445412^l4r 3 14 44. 


5 1 . gig IS x-||i°l LErTiOngXloi X>d2ll±:®]ss«/d^]il 


No. 

2610 

4 4-°l 44(4 

/nm 

44 

454 

4 434 

/nm 


1 

25.39(3) 

0.350 5(4) 

31(6) 

0.57(2) 

14.9(5) 


2 

37.81(7) 

0.237 7(4) 

5(2) 

0.79(10) 

11.1(14) 


3 

48.15(4) 

0.188 9(13) 

9(3) 

0.48(5) 

18.9(19) 


4 

54.00(6) 

0.169 6(18) 

7(3) 

0.34(12) 

21.6(96) 


5 

55.35(5) 

0.165 8(14) 

6(2) 

0.43(9) 

21.8(43) 


3 1 4 7-| 

3344- 

4-4 444 34^ 14~22nm< 

>14 35 20414 444 

34 7\ 

444 44-4 4471- 44°1 4-4 4- 44 4 444 

44 4 4-45 

-4 444)5 

■ 0 } 43 

44. 







44 24 

4 4 4 5 

4 4i-Ti0 2 444 

xrd-44 4- 

4 34 24- 44. 












44 4 434 43Ti0 2 ! H4- 9 l ^-4 
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3^ 2414 3344 44 204 25.52, 37.88, 47, 94, 54.21 ° 4 44 44 44 444 4 
444 v 44 444 4344444 4444. 444 444 43 tio 2 444 444434 
°H 4444 444 44 Hi 44 434 4434 444 Ai 34 444 3.44 4 
4444 44 44 . 

44 23 434 4-tTi0 2 ^44 x44 434 3344444 3 24 44. 


3 2. g^a 23 71133 U3Ti0 2 iJXl°l X3£ll3e]333^1ill 


No 

2 9/(°) 

44-444(4 

/nm 

44 

444 

4 434 

/nm 

1 

25.52(8) 

0.348 7(11) 

13(4) 

0.74(11) 

11.6(17) 

2 

37.888 9 

0.237 2 

16.820 586 

0.735 287 

11.930 7 

3 

47.94(11) 

0.189 6(4) 

5(2) 

0.63(13) 

14.3(29) 

4 

54.211 3 

0.169 0 

7.763 927 

0.735 287 

12.676 8 

5 

55.478 5 

0.165 5 

7.008 868 

0.735 287 

12.749 7 

3 244 

3444 

44 H44 344 

ll~15nm°l 4 

3^- 26414 

4 44 34 4 


4 44 44 SM4-5-4 ^44 444 44 44 4 43 44 44. 

44 34 44 434 43tio 2 ^44 xrd4444 34 34 44. 


40r 


IN 

w 



10 20 30 40 

3^ 3. 44 3°fl 44 434 43Ti0 2 444 XRD444 


50 20/C ) 60 
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3 ^ A S 4 44 44108(2019)4 41654 4145 


5^ 3414 5444 &o] 2Q7\ 25.36, 37.92, 48.29, 54.29 ° °J 44 44 44 444 4 4 

4444 4 44 4^4 4 4444 -g~f3H itt 4444 4 7 } 7 } ^11 

5-4- 4 4571 7 \ 4443] 4 44 Si 4. 

U-’g 345. 4 H-3nTi0 2 ^ 4-2] x 4 4 4 4^54^ ^ 4 - i 34 44. 


R 3. g)g 3os xii^gh LHrTiO 2 i!710| 


No 

2d/(°) 

44-444(4 

/nm 

44 

4^4 

4 454 

/nm 

1 

25.36(4) 

0.351 0(5) 

23(5) 

0.53(3) 

15.9(9) 

2 

37.92(5) 

0.237 1(3) 

3.2(18) 

0.85(11) 

10.3(13) 

3 

48.29(7) 

0.188 3(2) 

7(3) 

0.50(8) 

18.3(31) 

4 

54.29(4) 

0.168 8(12) 

3.5(19) 

1.38(12) 

6.7(6) 

a 344 - 

5444 4< 

>1 444 5.44 

15~19nm° 

'14 54 2044 444 54 4 

£3. 444 444 4 

445-4 4 45 

44 44. 



44 44 44 4^4 45Ti0 2 444 

xrd44 4- 

4 5.4 44 44. 



54 4414 -M.444 4 0 1 2(94 25.37, 37.83, 48.10, 53.97° °J 44 44 4-4 4-44 4 4 

4444 4 4^ 4^4 4i.Ti0 2 4 44 44444444444 i444. £«i 4444 
444 444li i°} 442244 44444 44 44. 

4-4 45. 4^4 4i.Ti0 2 444 x44 4^4^-5.44444 a 44 44. 


5 4. gg 42 7115°! L14TiO 2 iJX10| X4daia±a|s5S^aill 


No 

2(9/(°) 

44444(4 

/nm 

414 

4^4 

44-54 

/nm 

1 

25.37(4) 

0.350 8(5) 

25(5) 

0.55(3) 

15.5(9) 

2 

37.83(2) 

0.237 6(15) 

5(2) 

0.71(6) 

12.4(11) 

3 

48.10(3) 

0.189 0(10) 

7(3) 

0.57(4) 

16.0(11) 

4 

53.97(5) 

0.169 7(14) 

3.0(17) 

1.651(6) 

5.6(6) 


a 444 5-444 4°1 4454-c- 12~16nm4-E-44 00144 004, 2004 °1 444 

n 444544 °il 44 °l 44 - 3 l-§- <y-^ OJ4. 


















44 4 4153 434 43Ti0 2 144 £4 
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44 414 4153 434 43Ti0 2 14-i 1441 43Ti0 2 44 4544144 
4443 450 °C 4 4 ± 44 4--%- 3 14431- SEM53 44414.(34 5) 



3l 5. 414 "^“1 434 43Ti0 2 141 SEM4 
-I)-H)t ’S-’S 1-45. 44 ^1344 °J 


3l 544 3444 4 - 0 ] Hj-tri 10)1 44 434 43Ti0 2 141 3l4 18~23nm, 4 
1 24 44 434 141 3.74 14~16nm, 44 34 44 434 4 44 374 16~19nm, 

44 44 44 434 444 3.44 I3~i6nml5l4. x4413455^1434 44 
41 4=4 4°1444 44 44 4 44 44344 44 44444 4 444. 

2 ) LhrTi0 2 4°l £^4ffl( 

4014 413= 434 LfcTi0 2 ^o| SE34 44 4 4435. 434 43Ti0 2 l 44 4 
444 434 4443Ti0 2 44 3444 344444 4444 44444. 

44 13 434 43tio 2 44 34444444 44 434 444 441-4 14 4 
444 44 24 44 434 44 34444444- 44 434 35344. 34 44 3 
53 434 43Ti0 2 44 3444444 34 4°1 41 35343 41 43 434 4 
i.Ti0 2 44 3444444 34 44 444 444 414. 

44433 41 1-353 434 43Ti0 2 44 3444 y l34 4143 41 43 4 
34 44 344 41 414444 14 14. 

4014 1£4 U3Ti0 2 4°l ^2214^ 414 4153 434 43Ti0 2 14 

1- 4444 43Ti0 2 4(4 4 i2//m)-g- 4343 441: 444 44 444 144 441 
1- 45414.(5 5) 


£ 5. 4014 a h 22S X1I34 U3Ti0 2 °i55 4= 4X121 ^14214^4 


4341 

_2 

i sc /(mA-cm ) 

Voc/V 

FF 

t]/% 

l 

20.4 + 0.2 

0.89 + 0.01 

0.64 + 0.01 

11.62 + 0.02 

2 

16.6 + 0.1 

0.87 + 0.03 

0.63+0.02 

9.10 + 0.02 

3 

16.4 + 0.2 

0.89 + 0.02 

0.62 + 0.01 

9.05+0.02 

4 

12.4 + 0.1 

0.73+0.01 

0.52 + 0.03 

4.70 + 0.02 








- 80 - 44444444 ^- ^44 4 * 11108 ( 2019)4 4654 445 : 

M. 544 4.4-44 *o] zj-oj^f 4^45. 4^4 4-tTi0 2 4 ®1 44 444 ^44 

4444 H o Vl H IS. 4^4 ”4®1 44 it ^44°114 4445.4444 20.4mA/cm 2 , 44 
45.44 0.89V, 1^444 0.64, 44444rXl- 11.62%X4 4°i #44. 

44 is 4^-Hl M-XTi0 2 4-§: 444 44°114 4445.44444- 44 4 44 44 
X1: 0 1 #4444 TL44 4 44 444 4^01 44 444 4444S 4# 44. 

□ H J=i □ ! 


44 4 44 ai 4 x 4 4STi0 2 444 ir 4 #4 4 444: 3 . 4 # 45 . zj-o] 44 4 
_txi0 2 44 s44 44 45. *11^4 444 4 4 4 44. 

44 is 4 s 4 4 -tTi 0 2 44 s 44 444 4 44 44X-14 n.62%5.4 4 4 4 
44. 

SH^oj 


[1] Seigo Ito et al.; Thin Solid Films, 516, 4613, 2008. 

[2] Yeji Lee et al.; Journal of Industrial and Engineering Chemistry, 16, 609, 2010. 

[3] Sancun Hao et al.; 15 th International Photovoltaic Science & Engineering Conference, Shanghai China, 
1297~1298, 2005. 

[4] Li Yang et al.; Solar Energy, 81, 717, 2007. 

[5] C. J. Barbe et al.; J. Am. Ceram. Soc., 80, 12, 3157, 1997. 

[6] K. Wojciechowski et al.; Energy & Environmental Science, 7, 1142, 2014. 

[7] Liao Xu et al.; Organic Electronics, 45, 131, 2017. 

S4108(2019)4 74 54 4tl4# 

Properties of Nano-TiCh Particles Manufactured 
by the Different Methods 

Ryu Kwon II, Ri Jin Hvok, Ko Song Guk and Kim Pvol 

All the nano-Ti0 2 particles manufactured by the different methods were anatases, but their sizes 
were different with each other. The surface of nano-Ti0 2 film manufactured by the method 4 was 
the roughest. 

The photo-electricity conversion efficiency of the solar cell with the nano-Ti0 2 particles 
manufactured by the method 1 was the highest as 11.62%. 


Key words: perovskite solar cell, nano-Ti0 2 particle 



34108 ( 2019)4 
4 654 4 43 


^snist 


&axH2ja7te& a^axwi^s m^±mmmm\ 

3£0II DlXfe EISix^o| got 

H£R, W3§A gH, El*l^ 

y i °n 4i 43434 34!i444i 414 i°ii#44 44. 
((H^l^OHAI! Oil HI=71^1 oHa Oil S^oK^Ot mULD) 

efl 44 Hi 34! 14 4! %y\^- 34 x 1! xj-3 7H14144 4 4 414 % 
44 4*34! 44 °H 4333443444^444 7i]444 4! 4441-4 441 1 
n44. 14 14H3415.4411 4333443441^ 
441 7^414 x!4 3.8%[3]4A4- 3314 4 4141 22.i%[4]! 14144. 

44444H 14 4 4441 433344344 111 1414 4 13-44. 4 
33344344 141 144 444 4141 443.5.4! 14144(solution 

engineering)[5, 6], 4 1144 (compositional engineering)[7], 4 4144 (additive engineering)[8, 
9, 11], 4 4144 (interfacial engineering)[10]°] 44. 4444 4 33344 3i] 4 4 1 !! 44 

4 44 4 1411 4144 444 ill !°J 4145.1! 44 444444 314 
44414444^4444 444 4-5.1 3-4 44 144. 34! 31414 43! 4 
4 444 414 33tH 44 4 4 44 4 4! 444 4414 4 44 4! 4 41 41 
44 4444. 4! 41 4141! 144x4! 4144 43334435] 44 44 
44 44x11 !44.[i, 2 ] 4333! iX|s] 43444 27fl4 <4444 I7fl4 114 
4 444 1434 o] 3 7i ]4 414! 31 13441 4411 434 3 !144(Pb) 
4 4441 44. 3433 14! 4333 44 144x43 4114 414 444 x 
11 111 143 314. 

14! 4333! 4 33344 3434 1444 144433 314134 414 
44^1 4 44^44x14 44 ^ 411 43444. 

IW^9.\ gg 


1 ) AI4 

11H11 3344 («SIGMA», 444 (((SIGMA))), 4 4 44 (((SIGMA))), 33413 
(((SIGMA))), DMF(((SIGMA))), TiCl 4 (((SIGMA))) 1 41444. 

2) 3AIA]l44g 

47 ] fto14 0)1 447]-3i5iM43 14 41 43 444 , 14 !1, 41111 41 
44 44 I5min4 H4441 4*3444.14! 4x4 4 41 4 44x3 4111 4 
444 4 4 144 4413 7]HX 0.2mol/L TiCl 4 14(!3 70°C)44 60minl4 4 4 
444. 41 f °l!13 14! 414 4 4 43 44!x44 434 ^ 4 . 4x41 
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114 #41445- ^44 #1108(2019)1 4654 44J- 


4Ti0 2 ## Ti0 2 4#4~! 1 # 45.15.5. 34 4444# 4 °J 4 1! 2.1 14 4441 
4. 4# oj^-g- 450114 30min#! #1414. Zr0 2 4#4# 41441 Zr0 2 ## 4 
444 4# 5.4# 500°Cl4 30min#!; #1414. 44(0444: 444444 411 
4 44 400°C14 30min#! 4441 44414. 5-5.4! 0.345g, 444 0.069g, 5-5. 
44444 0.159g# lmLl DMF-§- oJ H #4 4 4°ll 45.### 44 0, 5, 10, 15, 20mg 
4 #44 444444# 4444. 444 4444# 90°C14 2 m l 444 #444# 
4444 44# 414. 44# 4 4 4# !#4# 0J H 15.5#7H5.5. #44 4 44 
4# 44 444 100444 20min#! 444444. 

3) 

uv###45.5.# 444 444 44##444#4#fto#4#1 #44444 4 

«U 4444#4444 «(du 730»)4 #4414. 

444444444 44# #414111 («JS-66iOA») 5.5. 44414. 44# fto 
# 4#4 4444 Ti0 2 , Zr0 2 4# 144 4 #4 4# zl#1 44 # t£i«H 1#1 
4 . 4 4444 4 #44 # 444 # x4 4 ##44 (40mA, 40kV, CuKal, Z = 1.540 5lA) 

# 4 #41 41414. 144 1444114444444# 14444114 

(«CHI604E>»# 4#41 44411 i~io 6 Hz, l#4l,o.8vl 141414 11414. 
4144 1414-1441# am 1.54 4 #441 14 14444144 («chi604e») 

# 4 #41 #141#1 414111# o.oi cm 2 5. 414. 144# 14#44 
(((RF-5000)))5. #1414. 44444# 500nm5. 414. 

mm mm 


ZL1 is] - 1)4 u)oj| #4 y\ 4 #4 4114444 #411#11 1# 4#4#4 
4 44 4114 4 #5# #1414. 41 ## Tici 4 l 14 cbdI! 1 4 #41 114. 
414### *11!!!##. 114.(5.! is] l)) #41*1 1 ##4 n#4### 3 
1 is] n)oj| #1 #14. 1###4°1#4 l-El^.#! Tio 2 l-E.ll5. 1471- #44 
55 ##4# 15.1 l5.##7foi e.oj ^#41^44 4#l5. #11 #14# 14. 1 
1414 1## 4##1 11 114 44#! Ti0 2 /1 ^##71-1^41 4 144 4#/ 
4 5.##741 5.414 440 ] 444 ifo)] 3_ i^-g. i^pf. 

15##7H e_14 #1# 15.44 441 FTO(4# FTO/c-Ti0 2 , FT0/c-Ti0 2 /m-Ti0 2 /Zr0 2 ) 
1 I5.##7l- #014 # 11 # 4 5.££7H 5.1#4#°Jj# 4 #.#4 4 # 100°c 

44 20min#l 14 441 4 ^##71-15.1# 11414. 

155^55 fto# 4#1 1441 45.##7foi 5 . 4 # #.1 #444 1 #!#! 
# 100°c!4 20 minll 5.# 1# 415.5. 14414- 14# l#!#!! 15-Ji#7( 
151^55 414 14414#4# #4 #4. 

45.### 17(41# nfl 44 441441 111 144#4# uv###45.5. 
#45.5. 171-414.(5.! 2) 45.## i# fto# 4#1 !#!-§-!# liill #4 
414. 45.### I 7 I- 41 # 4 ### 45 . 5 .# 3.4 14414. 45.### 1 745 , 



£44444^4 5fl444444-§- 43337H3444 ^4°ll nl*l... 
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-7.4eV c ) 

34 1. 444314^4 3444*44 °}4 4344444^144444 33p))4- 
4333443444444 4 4 44(1-)), 444 oflvfl 34*4i4lp)) 


10mg)48* 4 444H^H144 41334 *4444 444 

4. 34 4 4333 * 15, 20m g $4*1-84- 4H14 ^*4444144 434 44 4 ^ 
oil o\ 2.434 4444444 445-4 3.4 4444. 4 44 4333$44 444 4 
4 44444 4 34 4444444 34^4. 444 444444 444- 444 4 
55i«ll 444 44434 444444443 43 4444444 44444444 
43 44. 

4 333$44 4 333^1-434 44444 4 4 44- 4 44 4 4-44 34 44- 
4 xrd 34334$-§: 44444.(34 3) ^|14 UV4434 3344 °ll 4 4 44 44 
33 ^ 4484 . 



uvf-3543344- 


1-53 &]3Ji3L4i^7l-%l=ol zj-zj- o, 5, 10, 
15, 20mg°J ^3 



XRD54 334 4-4-4 
©-©3 4333^71-itol zj-z]- 0 , 5 , 10 , 

15, 20mg°J ^3 
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111#44440 1144 04108(2019)1 4654 44JL 


Ol 401414 40007H e.o| -H-S-f^-fo] 14.12,20.04,24.52,28.48,31.88,40.64, 
43.24 ° -jf~T-5} H 444:44 414 14144 3Jll5.JiA7|-ol Aj-o] ^Aj£] 

4441-i- 04 #4. o44 4000171-44 44 44-4^41 0711 444 44. 40 
iit 5mg 1 71-44 -g- 441 14.12° 44-4 7}- 07 fl 4414. 040 400 OI 7 I -401 4 
444 44 44 14.12 °-§-4-4 4 #4lo4 444-41:0 4444. 444 44444 
4 444 4oo07f 40007 H 0 IH i^-ooi 1-444 &04 44 14 44 
44 4 4 44 4 44444 0444. 44 14 44 4 444 40004 444 444 
14444 1444. 4 400071- 40 loo 17(4 4-1: 44 ^ 400074104 1 
IDl-fr 4 444o 111 I 7 I- 4444 H 5 H 0007410 IIII 4 4144444 
4 0444. 444 XRDOlooil^foi 44 #004004040 1444. 4 4 
oooi7fl°i iOm g 4«H14 4004 4104 144444 l7f4 40004 444 
4o007f4oll^l°l 414444 4444 iOm g 41-4 14444 4104 44 4 
44444 11444 414444 1144. 

XRD040044 4444 4000741011114 414 441414114 4 
o 1414 44.(01 4) 



H) o) 

ol 4. FT0/c-Ti0 2 /Ti0 2 /Zr0 2 44i 11 404 1414141 
l)-n)^ ^000^7f^ol zj-zi- o, 5, 10, 15, 20mg°J 14 


Ol 444 0444 14 40007 }- 4 # 4 41 40441444 lool 40 
4 1444 4044144 144 4 14 114 !14o 144o 44 4044 Zr0 2 
4441 444044 44 oil 114 114 11444. 41 400071- 5mg 1 
7fl 1444 4044144 4410 44 14444 °1 Zr0 2 4441 114 114 
4 444o 44444. 414 414 lOmg 4 7l-l 444 444 44 i5m g I 7 H 144 
4 011-4 11 144 114 4144 444404 20m g l7f44# 114 4044 


44^44444 nfl5557H5llSl H4 “1*1- - 85 


44 4 Zr0 2 54°ll 444 44.(5-4 5) 4555^71-44 544 nil 4 4 4 4444 4 
55571- a4- 44 444 44 44. 4 45557^ SB- 4M-b €■ 4*11442-45] 4 4 5 
4 4445344 4555-1 44444 44 144 444 44 44 441:4 *U 5 
4 44 44 44-4 -§-44 44^S4. 4444 5*14 4445 4914444 55 

5.45.5.4-4 *-5-4—5. 4 4 44. 



c ) H) 

54 5. FT0/c-Ti0 2 /Ti0 2 /zr0 2 44°il 4 4 454 4444444(5 0004) 
-I)-H)4 45-h:i^ 7f^=ol zj-z]- 5 , 10 , 15, 20mg°J 44 


45554444 54444 4 44 -§-444 44444 5.4 44 4 444 44 
44 444 i5mg44-T-44 4 44 4 4444 4 444 20m g 444 4444 444 
4. °144 45554 454 4 444 5444 45454544 4444 44 4 4 4 
4-i- 444 4444-1 5444. 44 20m g 4# 4444 4444444 44444 5 
4 4444 44. 

44 444 45557f 4555741544 44 444471-1- 4444 444 eds 
544 444444 45551: 444 454 1444 S444 444534. 4 44 4 
55571-45444-§-°Jl 4 444 45557f 455571-454444 44 544444 
4 4*1154. 

4 555-1 4 444 544 45557H54 4 4^47l!: 444 44 4541-4 
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4 4 44 41108(2019)4 1654 14A 


1444 lAAA7f 41AJLA7H A141 ^-441 &&*'K H-l-s] 41H14tr 4 AAA 
4 0 lA-i 150°C°114 30min-§-°J: 1 5-1 41 441^4. °1 1 4 HI 441 1 AAA7f 4 
HI 41444A 1 nj 444. Al4 -fll 4H14 lOO’Cll 20mm4 o i °4 1 1 
4 $aaa pliii 7 \ 4AAA7H AH41 a4a H44 4A1 aIA edsH 
4 - -§-41 4°J1HK aIaa 4]AAA7 fo ]a 4141 4444 Iaaaa- 4l5.i^?[ 
IaHHI 414 14-g- 4*1*11 4114. 

1AAA4 1AAA7HAHH11 44H1-b-[ 1]4 41 41M1 All 4 44-4 
4 44. 4iEii 4A4 27^4 °ha14 17^4 sHa 4 4 44. 444 27fll of 
4i-44 44444444 41 1 aaA7Ha4H -S..E.4- 4^444 4 4 44 4a 
4 SH4 lAAAzflAl nh 2 44 4A444 4 4 44 44. 4 37114 44 4 44 
1-4 4 A 444 44444 441-4 4 a 44444 44. 4AAA41 4 a 1 44 
44 144 4401 HI 411-4 43 . 444 144 44 444 444 44 4 4 
4 44. 

4 AAAI 14441- 4 44 44 444 444 4AAA4 414 444 411 
144 4A41414 4 44 1AAA7HA444 44444 44441 A144. 4 
4a, 4AAA4 4aaa4°Ia 4 pbi 2 4 444 4-411 44444 4 aaa44a4 
4441 4 444 414 4411 444 44. 14a, Iaaaa 4411-§-4 444 
4 a 414cl4 Zr0 2 4444 444 4411 4 a 1444 4141444 4141 

4 7-| 4 aa4 14 4 41 4AAA44A141 
4 4 44. 

4AAA444H 414 414444 4 
4 4 4 4411 4 A44 4 44 i-vll 1 44 4 
!4.(A4 6 ) 

a4 644 A144- 44 1A1A1H 1 
44A41 0 . 88 IV, Ixjs] a414 7 ] 19 . 47 mA, 1 
414 0.65, It 11.15%S44 15mg4 4AAA 
1 144 4A441 144All 0 . 910 V, 41 
4AH471 23.32mA, 1414 0.64, If 13.58% 
A4 HI 44411 atiI 7 M 444 . 

4 AAAI 4H 4A1 mill 11 

14414 411 a 14 44. 


R 1 . EI2AAS 

714011 [ClAA EH 2,4! 3 XI °l 

£!S7IH£»aS@ 


1 AAA 

4 7} 1/mg 

m a 

1 4/mV 

411All!11A 
/(mA • cm -2 ) 

4414 

It/% 

0 

881 

19.47 

0.65 

11.15 

5 

881 

19.16 

0.63 

10.63 

10 

905 

21.68 

0.66 

12.94 

15 

910 

23.32 

0.64 

13.58 

20 

870 

17.08 

0.59 

8.77 



44411-1441 


1-5A &] AAA^xf^°] 44 0, 5, 
10, 15, 20mg°J 













_ 4144417(44 515557(011^^ 44°ll u]*]... - 87 - 

i H x i 5-144 !°1 4-2-H-t 15mg 444^1 ^Hl 10mg 444S1 45. 
4 44°J44 44 4^444 5.4! sem! 44^-44 444 4°1 455.57Hif 
°114 4 44f-°l 444 4 44444 4444 44. 4 mi 44444 4 44 4 
4 ill4! xrd, SEM4445.44 444 44 5.4 444 44°1 51541^11 1 
4 4a° 1 4444 4444. 5.^4 4 m^ 7(401 4 444 4444 5155.57H51 
44 4 141°1 44 44 4 4444 444°1 44451 4^4444 444 4 4=444 
HI 444. 

4-I-A5. 444444444 14141 H44 444 4444:44- 444$4.(5. 
4 7) 4 44-4:44- 4-44 4^4^444 444 
44447^1-4 4-4444 44 44. 41414 
4: 4 4 7)5.4- 4-44- FTO, FT0/c-Ti0 2 l5l 4 5 
5 . 57 H 5 -I- t£i|A4 44 14444. 

500nm4 44: H141 4 PL-44-4-4 4 

4-2.5i.4i4 7^4^44 4t' °1 760nm47l 

44#4. 414444 4m^7Hi 444 4 
444 4444 4 -2.5i.5i7i- 45.5.471-015.4 4 
45.4^411; 44-7144 $>4-4^44: 15114. 

4- 47f4 4 5-H! 45.5.5171-01^141-1 i 
4- 44444 411 445. 14 44. 

PL5144 4 5-5.5i4 7f7fl 5il 444 44 4 
4 41 4^41415.4 114.(5^ io4 142 ) 

0144 45/H441H14 444414M 5 
4 471144441 4444. 44 c-Ti0 2 4-°ll £-45514^51 445. pl 41 7l 4 44 
441 4 4 H 5415.4 plti144 4444. 5l55i7fo|5l4°il7i 4 44 4 

4 441 c-Ti0 2 5. 4°i7f47i pl 7-114 7f 40^14 4p(. 0 i 5 H.pi 45 .Hl- 444 1 
loflxj 14-71- i44 15. Ti0 2 °fl 5. 4444141 41 44. 4 44141 144 
I5m g 4 4H41 444 Tfl 7.011 x) °444i4 44 444144-71144 1444! 4i 
Hoi) ojtfo^ 5.4 4145 . 114 44 4 444H4 144 41441114 444 
4144 7M144 1444441 44 44. 44 4i5i.l444l44 Hoj7(7f ^ 

iTfl^oi) h] 14 4=4 14 441 7 J 150 ] 1444 - 55 . §H 4 5.il7l-oi5io)i 14-4 1 

4 4 7^71144 4444. 4 4! 51H 5415.4 20m g 4 41111 47)-4 7^1^ 1 
1 Jl14 144141 -§-517)5 11 44. 

4 in4 44 44-7114 44 44 44=1 44141 57(47) 444 44 4444 
7-14141 44444. 447-141 44 14454- 4°]5.4n4i! 5.4 84 44. 

111414444 >ai444 7(^4 4 417-1 4(R s )1 4444 4441 tio 2 
4 7-144 CH 3 NH 3 Pbi 3 4 7 - 140 ) 444 -. 1H4144 444 44*11 444 44 / 455 . 
144 54 4 4 4 o) 44H7-141 444! R41 4144 141414 4 4 t) 4 4.4 
4 444 Tio 2 / 4 m 4 °l 54447^4 711447 ^ 4 (^) 4 - 4444 . 



2 S J 7. 4 7 0 HVpfl 4 7-1 4 PLiSjEH 


1—n*&l °11 4 4 5mg5 5554 7 (4 5, 2 —-n-5l 
°fl 4 5 dl^7fl4 1) 3 _ FTO/c _ Ti02 oi] 0)^1 
5, 4-FT0/c-Ti0 2 °11 5 5 15mg&l5 

7)4 i 



4 ^ 411444-1 A S 4 44 54108 ( 2019)4 4 654 445 . 



4 55.7] 54 44 

14 25 &| 55.54 7f;g=°l Zj-Zj- o, 15mg°J 

^4; 4#41Hlr oHS^HH 4444 
—0.8V# 4445. 44434. 


144414 5] l-H 54 ^5.4-£5.14 41 
i 24 ^-Pf. 

^7>*l-a4- 44 4 

14-2.141 44 829.3 Q-cm 2 4 2.409xl0~ 5 F/cm 2 
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Effect of Thiourea on Perovskite Crystallization 
for Fully Printable Solar Cells 

Cha Kvong Jin, Ko Song Guk, Ryu Kwon II, Kim Pyol and Ri Jin Hyok 

Thiourea retards the growth of the perovskite crystals by forming lewis acid base adducts and 
then makes the neighboring perovskite crystals combined each other by forming hydrogen bonds 
with iodine atoms and NTL groups in the perovskite films, from which compact and well contacted 
crystals are made in the mesoporous scaffolds. Therefore, the performances of perovskite solar cell 
with thiourea are improved significantly by 30% (from 10.63% of device without thiourea to 13.58% 
of device with thiourea). 


Key words: thiourea, perovskite solar cell, cross linker 
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Method to Evaluate the Fertilizer-Free Yield Capacity of 
the Fand by Simulation of the Crop Growth 

Ryu Choi Song, Kim Kwang Yon and Han Sun Ok 

The correlation between the real yield and the fertilizer-free yield capacity can be enhanced 
when the fertilizer-free yield capacity of the land is evaluated by simulation of the crop growth. 


Key words: simulation, yield capacity 
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44 4 1414 144±144 14431111 414m 5?U 37 m 4± 
44344 4-4 45.4 11433 41 341-144 144±1-4 44 111 41 4 
14 4 4 14-. 

2. 3E7H W(Bivalvia) Oil AH fi^A-||lMO| 

371] 14 4 43141 144311 4-44±4- 1414±14 414 444 4 Si 
14 11, 5.414 4, 14 14 411 t144.[26] 44114 144±11 41[37], 
4441411[8]4 11 4141411 11433 141141 411 14411 1 
114. 44 43 47fi[35]4- 13411 [40] 1 411111 1414. 

H37]]1S] 41(M gulloprovincialis) 4 H(C. g*gas)44 44 4 ±11 144 4 ± 
134 4414 4 4 44.[11, 43] 34 4 HI 371] (M edulis) 4 4144 371](z crocea) 
441 1444±1 11 14144314 14 4 44141 4444.[32, 35] 413 

7)](C. /7//ca?a)[49]4 1344 (Tapes philippinarum)°\] 4 1 144 4314 4144431 3 

43 14144314 334 £ac///i« .s' M /3fo4 41 4141411 44 44. 

4144 37i](z crocea)4 4141 14 43141^14 34444 4314 411! 

1 4111 44.[35] 4437ms] 41(Z ma;n'ma)44 144311 114 4 144 4 

34 411 411 414 43 14144.[40] 

3?m4 1443144 414311 3741444 4444.[45] 

441371 ] Perna viridis 4 144311 441 H 414 4444-[27] 

4 ik(Crassostrea gigas)S\ 14431441 411114 4 4 43H4 4444 ps 
14 341 o] nil 11 133 1443 11441 4141 13144 4 44 3 
4144 4444.[18] 

37 m 44 14431114S] nil 1441 1433s] 444 4. 37fli! 1 
34- 14443 14114 43114 4141 4341411 #4 sl-4344414 
4. 37fli4 1443144 114113134 41114 4 1141114331 4- 

144 144 414 4S14.[19] 

44- 14 37 mi 144311 141 all! 4444 44 134 411 44 4 
444 4414 114 441 4433 1443ls] 414 41 411 113 43 

44 4144 4 44. 
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4-4- ^g-o] U-|-7|-o|: ~§]-p]-_ 


_o_ 

S JL 


°1 JL ^471 


□h m- 

47]] s-oll 4 144^^ Pfl 4]-^ ^ -§- .o.n,^] 44 4^7-|l±5]- -°-4 

44 ^y^ sx^y. 

I7fl^ 144^1-c: ^4 4°J 4f"§: 44 44 4471 4 . 3 . 

7 fHl°l 44 , ZL 5 - 1 JL 444 4-4 44 44 44il4 4 71 - 44 . 
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Morphological Characteristics and Function 
of Hemocytes in Bivalves(Bivalvia) 

Kirn Ryong Gil, Ryu Ho Jin 

The morphological characteristics of hemocytes in bivalves were identified on the basis of the 
existence of cytoplasmic granules. 

Hemocytes of bivalves play an important and central role in the internal defense and are involved 
in other processes like wound and shell repair, nutrient digestion, transport and excretion. 


Key word: bivalvia, hemocytes, morphological characteristics 
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yj-XIOilAH 

7j | D 


54=14 1541 1114- tf41-?M1 1414 4 441 15$4 

4. 4 4 tt 114 4444 imm414 a.711- 7f4 445.4 1444 4 45 4444 
4 1-54 4 7)- ^5nl £ 1414 44 44 4^14 14 4 41 414 4 4«M 44 4 
4 4444 44444 4444444 a n Ji£ 44. 44444444 4444 44 
4 44 4 444444 4 *fl4 ^ 4 4 444 4 *1 4444 4 4 4444 43^44 5 4 
4. 11411114 4 4 4444 44 444 ®.i 44 114t4 1445 11454 
44 5 1/4444 54=41 HN-jlsII T4111(Me/oWogynel)4 444 1144. 4 
4 7004444 44441: 41 51411(44 4445. 44)4 444 4444 

44 41444444 45.4 444 444 44 144 444 1544. 4 44 4 

44 444 44 4 44444 114 4444 444 444 45° 0 45 114 4 4 
5.4 1444 444 444444 44 1:4 4 41:14 114 4 444. 

44 4444 144 414 4 4 4 444 45-445. 4 4 444 441- 144 4 
444 141: 14 14444445- 444 44 4 444 4444 444 444 4 4 
444 414 4414. 

i4 144 T4 4 444 411 1145. 4 73 4-44 44 5 4411- 14 5.4 
1114 11441 141411- 11 115 44. 44 514 144 4144 44 4 
44414 144 7f4 1454 1444 445 45.14. 

44 414 141 14 14 5414 141-411 41414 4 154 145. 4 
445414 41 41H44411 144 4551 ill 555414 4 45 1 
414 411511(11551)4 4. 

1^144115141 114 44 71-4541 1414 4 4 4 411 14145 
57-1 441, 4111 1544 14144541 431-44 444 41545 44 . 5 
4 1444 411 41 141 411 &414514 111 414 145 41 1 4 
14 144 41 14 4 SI 4. 

114111144 444514 14144115^^ 74171-114 44 i?iM 

1 . *j^£tt|o| &=?McW 

444 411-4411 4-441-4, 1441-4, 141141-45 4-1411 414 
111 4-441-454 411 4-4-4114=4 4-14 4-. 111-4457-14 4-4-1114= 
1114 4 4 114 5 41411 4 4. 1141 5-4 14 4 4 , *14 54 ^ d-d4 7} 4 
4 514544. 



102 


444114115 4414 14108(2019)4 4 651 44JL 


14414 4H11 4 HI 1415 44"41 7HH 4 5H Hi 14 
514 14141 ±t4l 141 1! 7flH H5151, 7H45415 5ll *1 
4 7HSl~b H5 0 0 >51 545 514 1 7 ] ?} H4 4 14 HI. 

11414144151 445114 15441 #tflf^om H 

414114 All Hfll- 11 Si 4- 

54 4 144 141 444141 ZJ-ZJ- 44 11 14 ll 0 ! °|pf. H|5 -07IU 
144-11414=1 441144 zl 447}- 144 4 44145 5USI2 5.4 
1145 °J4 4 444 4 4, 5 0 <M54-i-n 444 H, 4445.4 1 11541 4 
0.44. 44444 4 44 4 444 4 45. 444 4 4 4 444 4445.44 44 4 
4 44444 1-244 44444 44457}- 444 44-44 5-44 4#4 44 4 
4 7f 544 -4 115 44. 44 4 4 4 14 4 4 4 4 141-4 4 4 -4 414 Hfl °] H Si 
4444 544 1, 41 4 414 15 14 14 7f 44. 54 4 41 1114141 
1 51 HI h 40144- Hi 14 4141 -=-414554 414 4-4111 1 
14144- 11 141 14 4. 4 44 414 1114141-1 51 414 45 454 
41 1 14 4 44 4 111. 14 4-14141 144141 14 4 l! 414 5.1. 

41114414 414114H414,4141455 1411141 5411 
4441 1111 144 4 7} 45.454 14544 1444 141455 41441 
5H54pK[ 1, 3] 5455 444 14141 411114554 14114144 1 
Hill 1414 414 4 4141115144 1144 44511 4111 41 
14 114 444541. 

2 . <M#ni6H^u-iiotiAH 'gmmKQ&z-E.mmo.i 

111 11 44444 111 4144411 14 , 11 14 11 41441 1 
1 4 4 7}-4 55454 441555 411 55454 4114 14 Hi 444 1 
44 4 141441114 4 11 . 4 41 4-414 41-144 414 4 1155155 1 
411 4141114 15411154 151 411 111541 . 145 144 ^ 
1 ( 15 , 41 , 11 415 1)4 4441 1411 ( aba) 1 , 4114 14 41 1411 
(SA)-I-, H 4 414 4 11 151 4544 (ja)-§- 411 1144 41445 4 41 
55454 144 414 144111 HH 4 4 7}-4 14 41 1414 -p, 2]14 4 1 
4 4541 . 14 4 414 41 414 14111 JA 4 414 5441 ja 45 , sa 4 4 
14 5441 sa 45 , 414 (et )1 ja 4 414 5441 et/ja 455 54 H 4 1 
1 41 . 4 41 4 41414 4 1441 415511 4114 4 4 H 14 541 1 
41 14141 411 115 5511 .[ 3 , 4 ] 

411 414 14 4 141 45 1414 4 414 4 HI. 411444 411 
4114 4441 1414 4 44 11 41 141 44 4141441 5 41 14 
114 14115 4111. 41144 141 414 41441 11 41 411 1 
144 55455514 4511-g- H45 HI 4544445 14 414 4-4 
111 4411. 414 4144 45111 454-1 41 414 45414 414 4 
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4 444 41- 44 4444 45[3, 5]5 144544. 444 44:444444 444 
44 44444 444 444 4444 44445. 44 445 7f44ji 4X544 4 
44 44444 444 4 45414.[5, 6] 

44445.-4 54 5-{Lycopersicum esculentum)ik 44444- 4 545554 454 
44444(Mz- g ene)4r 7f4ji44 44 4 44. 54 4 45545444 444 4 

4 44444444 4 44 44 44- 45454 44 4445454 4544 444 4 
44 44 444 4 454 44 544454 4 . 444 4 44 4 4 4 -§-4 4 44 4 44 
444444 544 545444 5444 545i ja4 4 444 44 444 444 
444 4444471-4 44414. 

544 44 55011 infif 4445 44 4 414 24 44 4 44 4 4 JA-54 

4 4 444544(MeJA)4 444 44 55(0.1mmol/L)4- 44 45(1.0mmol/L)5 71 -TV x-1 
4444. 4 454 MeJA4 44454 2444 200444 444 544 4445 45 
444 i~25l5°ll 5454441- 4445 T4454 444 4444 4455 4 
44 4 4711444 44444. 5 44 44 454 MeJA4 45444 444 414 4 
444 4444 44 454 445444 14444 444 44 4 4444 444 4 
4 . 53-14 44444 244 4 44 44 45 MeJA4 4444 444 4444 4444 

5 4444 44 44 45445 4541444 44 4 444. 

4444 14444 444444444544 MeJA4 31454 44 4444544 

4 4°14 4444 4 44 4 44. 4554 ja 4 44 4 4 444 4444 44444 
444 444 JA4 4454 444 4444 &47l-i H4414.[4, 5] 5 44 44 5 

5 MeJA4 4 44 4 4 JA4 57 f 44 44 &^1 nj. MeJA4 4 4444 JA4 57 f 7 ] 

4 44444 44444 4 44 44. 4 444 JA454 4444 444 4 4 445 
44 44 4-44 4444444 5444455 44. 444 MeJA4 45 1544544 
44 45 MeJA4 4 4445 ja 7 J54 4444 44454 544 44 4 4444 44 
545 4444 444. 4455445 ja454 44 44 4444541- 44444 
4 4 4 4445 4:4 44. 4 4 154144 4444444 44444 444445 
54444 44453f&l(muiticystatin) -§-4 4444 444 4 4#4 4 44 4444 °1 
44 JA44444545 44 4 441- 44445 *44 44. 4^4 414 441- 4 
44 4444 ^5444 4 # 4 oiofl 4 5.541-441- 444 4444 4 444 4-4 
4 44 4 54 4 4, 4^*44 454 4 44444 454 44445 4 444 444 
444. 4 4 4 4444 444 444 444544 44 4 441: 4544 447f44 4 
44444544 544 4 41- 44 4 445 4 sit!: 444444 1-544444 4 
44 44. 5314 44444 54*#4 44454 454 4 41: 1441471-4 4 44 
4 454 444444 45-4 4544414 454144 44 4444444 44 
°1 444 44 7f44<4 444^4 °>X5 54 454 44-444 445 5jl 44.[2, 5] 
4 44 44554 44 554 MeJA4 454 454 441 44 44 444 44 55 
4 MeJA4 4 45 441: 4 4 44444 444 44. 5314 4 44x44- 4 1544 
4 4444 444545 4444. 544 151444 44 554 MeJAl- 44 4 44 
4 45444 444 444471- 44 441- 4544 444 151444 i.0mmoi/L4 
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MeJAl 41 114^4 44^i-f 544534. 5 44 H°d44 4 MeJAl 4 

±44 414 °d 44X44 414 534. at 414 1444 454 444 4 1444 4 
4 MeJAl: 44 tat 44 T44 4444 44 45- 4444 4444. 444 44 
4 444 MeJAl: 4 444-5 44 44 4444 444.5-4 444 1444tM 44 
44 444 4 41- 44-4 14444 444 MeJAl- 4 444 44 44 5-4 4 444. 
4 44 MeJA4 4 4 444 JA4 57}- 4444 4 44114X54444 144X44 -f- 
4 4444 44 4444 441- 45.45.5. 54414X5 i44 441 4444 4 
4 444 444 4445 444 44, 444441 4444144 44445. 55$3 
4. 4 44 MeJAl 444 15.5. 444 444 414 41 4444 414 4444 4 
41 14 44 H4 414 4 41444. 414 14 4 14 4 4 JA4 5.4 14 41 4 
41414 44 45. 1x4-45. 5.54x4 JA(MeJA)l- 1444 1144 441, 44 

I 414 4144 4 14 4 41115 44. 

54 4 MeJAl 414 4 444 41441 4441 14 1444 44 4 445 4 
4. JAl 41X5.14 4414 5 414 444 41 415.5.14 414 4 4414 4 
441 44 44 414 144 1444 44444 4441 1 14 4 44 14 -£•# 4 

II 441 414 4 44. 14 JA451 414 441544 44 4 441 444 4 
545 445 5544. 41 11 155 4 441 41 41444 4444. 54 4 
5°11 11 154 MeJAl 444 411 44 541 14 44 11 111 4441 
14 44145 444544.[6, 7] 

3. jAg^fli o|oj- E |esh >y^ni 6 H^x-iioi 

MeJAl 4 444 JA4571- 14 44 54544 414 44 °1 444414 4 44 
44. 545441 1444441 44 414414 444 44141 14415 41 
444. 4 7} 44 (Arabidopsis thaliana )1 54144154 44 1°H 5°} 5^X4 20001 
4 4 41414 44444414 144444144 144441441°1 1444 
4 4.[8, 9] 

414 411 41514 ja4 44 4141 SJ1 co/7-7444, ja4 44 414 

4 15 JA14 44 45 ja4 57f 4444 4 41 «/444 4 4.[i0] 

541 41 554 44441 4145 41 1 44 114 441 4 MeJAl 4 
4444. 4 4441 5454 444 JA4 44 414 4 14414 o.immoi/L4 MeJA 

I 4 4444. MeJAl 4 44 2414 200444 411 51144 41444. 414 

II H414 4411 4445 1444 411 4441 4455 414 4444 
11 444534. 

5 14 44 44445 MeJA4 4 4 444 ja457 }- 14444 414 4 4°1 4 
44414 4 44 44. MeJAl 4 444 445 jA4x.7f 1444 4 41 sal 44 44 

5 414 4 41 MeJAl 4 444 41 44x14 444 1444 444 534. 544 
sal 4 4 4 4 MeJAl 4 4 4 14 4 4 44 41 14 414 414415 4-4 4 44 
44 444. 1441444 4x 454 111 4x4 4144 44x444 444 4 



4 4 4^4 Ofl ^ 7)X^7)o] -§--§-7)5^ 
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444 44 4414 4 44 414 °H 445^, ,sa44 *14- 1M 5n)55) 44445 

444 4444. 4544 414 #<$<$4 
41 4114 44 44 JA44147) -g-sl 454455414 4441 147)5j 44 
4 444544141 4W SI 4. 

44 MeJA4 4 4 JA 44 147)5] 444 l_£5j *j &1 co7-74 4 ^1 °fl *) 414 4 
411 °)l5l°ll7]ip)P 1444 4 44. Co7-744*-lll JA^ 7f ^ 5 ) 5 ] 7 ] °> 

1 44444414 MeJAl 4 4«M5 JA4 57) 5)44-44 &^ p )_ 5.4 4 5 H*)5 

414 Tjoi^.^ o>^j.a.o] MeJA4 444- Hj^*)$p). 41°] ^ og oj o)7tj ji S-iPfi 5] 

444414514 7]a o1 jM^j j|J<yt) nfl JA 7j^ 41«M JA457) l4f)7j o>_o 

4 44 4 4 447] o>^. 7 )14 4 ojp). oj 14514 414 J* 5 ] ofl X4 j_ ofl 

7114 ja4 57) 4°] 4445.414144 44 ja454 145 ) 5 144-4 4*1-4 41 

oj xiogoj oj44pf4^4 o s 4 o|pf. 


□ H i= Dh 


JA7J5.0] 47j7f4&jOj 443)5) ^d^^Sl^TflXfojofl ^Ploj Ojpfi-^Joj 

4. i ja457)47) ^4445 ^«yoj oj7ii4pj-4^i 44444 . 54 4 7)514:4 4 
547 ) 7 ) 471444 4 44 444 444 5.4*1-44 4445. 4544. JA 7 J 57 ) l 
4 4 444 445 4 4 4 444 44444554 44 444. 444 444 44 4 
44 4 444544 4444 44444 45444 ^-§ 444444 ^>544 454 

44 444 4444 44444 4 45445 44. 

444 444 444 44 4711544 454 444 7)4 447)4 ^7)7] 411 4 
44. 4 44 447f4 444 4 4 444 44 4711541- 7)4145 544 454 4 
474444 454 44444 444444 4444 444 444 444 444 4711 
4 454 4 54. 4 44 444 441- 454 4444 4445 4 444 $>545 1 

4 44454 4554 7)55444 4 44 41-444 414! 1-44 444 541 

45 4^44 4711541: 444 1-44 5711*1-7] $>47)7) 414 4 4 44. 444 41 

5 455 22. p) 444 4 4144x45) 44 !-§-7 )HJ:e. ^4 144 ^0.5. 4 4 
o) 4414 °1 417)14 114 4 4 4 4. 
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An Application Possibilities of Jasmonic Acid 
in Prevention of Plant Parasitic Nematode 

Kim Choi U 

Jasmonic acid, the plant honnone, is an inducer of the resistance to damage by nematode. It 
is considered as the prospective material in conservation of the environment and control of the 
nematode. 

Key words: plant parasitic nematode, plant hormone, jasmonic acid 
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HS^IS SJOHJfe Lfc£^7l 

ij a- a 

4 411 45451 ^111441 Ill 14 mmi. 
«soioi°^s^a-iioii ^i g>d sb, xis^am ^ohoih ^°i^mi- he^i^ 
a !=§6I m&k\l\M Ed^E|0|SSAH^IM &ti\o\H l^o|ggAfM HIM °ISSAt°l 
HM ^ 1^011 AH SSoKMOt &LIDK) 

4 5 .4 n <g 4 - n xi 9 } jl 5] m o] ^ 4 . 7fl l ill 4 4 44 4 1 4 °J 1 11 *1 
511-g- 41 11144= 44. 

4] 444 20min4 4 «j -f 4444 45.4 141444 l 7fl 44 4 444 44 4 
4 145 44 4444 444 4444 44 4 44. 44445. 4444 414-5 4 
441: 444444 44 444 444. 45.4 44 44 4444 dna44 44 44 
444 444 4 44444. 414 444 44444 444 44 444 44 444 
4 4 4444 4445 44 4 44 45444 44 44 44 4 44. 45454 44 

4 4 44 4441 44444 4 44 4 54 441- 44 5 4444 4444 444 4 
444 44. 45544444 4445 444 45444 4444544. 

1 . ^a^4J4£JB2^o| 3?l 

1411 4144 444444 4 5f4 4444? 4141 14 44 4445 

5 44 444 44 1414 44444 444 444 4414 44 444 44 4 
4. 454 444 4 4454 41 144-4 444 144 4144 4 4 444. 11 
*114 14 44 if 414 44 4444 544 1444 144 457]- 14445 4 
44 4 54, 4 444 445 4144 41 41 1 44 4 41 141-4 4411 1 
11 44 14. 

4! Ill 111 4414 45411445 44451 4 . 11 < 454 44414 
41 155144111141 114 44 5 414 144 141 41 4 4414. 5 
14 11 1414 144 44 11 1144 1455451-14 4 41411411(1 
141 41441544 4411 14 11)4 11 111 1444 544 14 11 
14 °d°l 1414. 

114 114 14111 444 1114 111 111-4 14444 441 44 
14441 11 4 4 4 14 4144141. 1414 141514 1411 5l 111 
(1141 4111 14 11 11)1 11 1 00044544 4 414 1541 41 1 
141 1111 414 1111. Ill 14 1511(541*11- 1144 151 4 
51 4141 555 414 11114 111 11144 4115 141 1411 5 
1141 14414 54 414 111. 
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444 44 #14 444 #31 444 7fl443#4. 4 44 444 4 44 44 
444 34 4 444 444 444 4-44 4 414 444 4 444 44444 44 4 
444 444 45.444 20minl°i 4 444 44 4 444 44 44- 44 44. 44 4 
4-§-44 44 44 43434 444, 44 4 4 444 4m44 444 44 4444 4 
#1 44. 44 44 4 1445.1- 441 144 444- 444. #41414 44 1 
3# ##4 dna4 144 4144 444 4 44 3 3.44 dna144 4 4 444 
4°14. 

34 4 1344 4 4. 44 434 444444 4 114 41 414 4444 4 
33 31 44 44 3344 4 4 41 14. 44 434 334 444 1444 13 
44 43 34 4 44 4 44 44 44. 4 41444 444 <41 44 43444 1 
44 44(414 4441)4 1443 144 4 11434 3# 4 4a441 414 4 
141 44. 

431 44444 44 41441 44 #4.[i, 2] 3443 44 414 414 44 
4 43134 4H 414 47I-4 144 44414 7fl#43#4.[3. 4] 4411 44 
1 3444 431 3441 444 44 10414 144 7114444. 44433 44 4 
1444 4 444H 4144 144 1 #4434 13(34)4 444 14433 4 
14 4141 441 4##3#4.[5] 43 4*1444 4141 444 434444 4 
14 4 4444 41 44_£ 314 44414 44114431 11 4 a 4. 444 4 
44 434144- 433 43414 44 34444-141 44# 447f #4.[6-8] 

2. ^mm «yonw=» 

4 144 4l7f 44441 4 io4444.[2] 4i##414 4443#! 444 

3 44 4 14114414 714 114 414 414 4443 4 44. 4 14441 3 
341471- 41 44-i 43414 44 437f 4444 44-71- 314. 41 4433 4 
44 4 4134 dna444 4 rna441 4441 #41 ##4 434 4 #4. 34 

4 444 4 41 4 444 141 3# 11 14 4 4 3443 44. 

4 41 14444 144314 1441 414 4 44 dna! 41 1444 141 
14 4 414 4 4 44. #471-4 4 441 ((YHH#)) 414 4411 444 447f # 
4 4 44. 444 43 dna444 4 43414 dna4 14 433 444 1441 4 
44 #14 34 4 #34^ dna# 4444 #444 414 44. #43 33414 4 
4 1314 444 341 4441 44dna 441 414. 3# 3 13144 11 4 
437-1 1414 #44. 4 441 #714 imm4 #33 4 344 #44.. 414 dna 
7f 444 14 14334 1343314 47I-7I- 4144 41-71- #714. 44 41# 
#1 344 43# oi #7i4°-oii. 

444 dna 4-41 441 4144 414 43# 3344 1^.4 441 1411 # 
4414 #171-14 4-fM- 4144 #14. 3433 1141- 374413 4#4. #4 
434 1441441 HI 3#4i 141 ##4. o] Hi 4#4l- 43#44i 
4 1441 4 dna4 14114. dna 1471- #144 ##44 4414443 44 -f 



^ 41 ! 441 ! 45454 
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1 44-DNA451! 41 44! !H7H!l ^*7f^ 

4 457}- 144. 4-44541 !°14 1154-1 f-5! yf!4 pf! l!l dna!5 
54 !4 14. 

444 i 7 p4^]£ o] 4-44 4!1 7 \ 71 \°- 4!H! 45 - 0 1 4 4444 44 
4. 44444 DNA-i 44 4(451) 5-444 4 5! 444 44444 441 4 4 
444 4 444 445 414 4 54 514441- 44 444 4 4 4 44 445 4 
444 444. 54 4 4414 4 54 44 44 5444-4 4 45 l oool°1444. 54 

4 4 444 4 ioo4:7il 4 5444!- 5444 4 5! 444444 4445 4444 4 
t^llt 44 444. 444 444 l#7f 41 5 444. 

4441:4 1444 44 14 444 4 4445 4444 4 54 4#4 !7f51 
44 444 41444 5 544214. 45445 44 1411! 4444 5 454 54 

5 4444 444 . 444 44 444 44 4414 1 44 4 1511 445 444 
44 445 14444-. 414 441 44! 545 115 44 444l7f 441! 
4 4 4 45 4415 4 44. 

44 4 4I«15 444 44 4 4 44 44. 454 444 44 4! 44414 44 

1 14 54! 41 4 4pK 444 5 4-544 4 54 441 54! 14 444. 4 4 
4 45 ionm(il!4 1 m)4 5 4414 57H4 DNA54-7}- 54 4-141 44 pfjni! 
144. 5l4 454! 515 45 4441 4 5444 mm544 45414 0 ] 45 
45544 14 4 45 4414 44! 4141 14 44-7f 41454-! 44544. 
4 41! 4414 45454 4 4!444- 54 i4 44. 

54 444 444144. 455455. 4-S- 5 

4 457 f ioo 4 l 5 44^4. 4 ig_g_ 14 

5 444 414 4-4144. 414 544 1 000 
14 54! !444 544 4444 44 15! 

451 454414.[i] 

4554 5 1544 1 44 451 dnaI! 

1 71-41 4 !yj-? 544 54 °1 451 3.45 4 
4 5 540] Hi 4444!-51 pf. 554 5! 5 
44 54! 1444 4 455444 7f41 44 5 
41 JS-44 44 741554 54501 14 

4. 1 444 5! 41 !! 4454-tl 7J5- 4 
41 bh 4 541 14 4 4 44 54(45554) 

4 144 541 44 41 «#»! 154 4 514 
5f 4 444.(54 2 ) 117f °l 544 54 41 
447^44 54!7f7f -f-41517f 41544 5 
15471- 44 ! 7ii 7f 44 4441 15414. 

1 441 144 45 #444 54^55! 4 
51 1071141 454 4444. 11414 !15 4 
544 4 447H 4 4544. 54 55 44-4! 1 1 



54 1. 141! 4414 45454 4 
41 44 
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3 ^* 4 * 44108 ( 2019)4 4654 4145 


^Rig- 4^4-4 44 444, 44444 


34 2. 4i^4(44)4 o|a.5,i4(-2-44)4 
a^o| n l 4 44’fi"°] 44 -S.4 .e. 
455*4 444 4 4 1414 1-4444 1-44 
4 4 1*4 44 4 °1 4-44 5*1414 i* 
1-4 4 44144 1444 4 4 44. 43.5.3.44 
41 544 541 4 444 414 a 14141°l 
41 114 4 1*4 141444. 


1H€-gr &]-%-*}?] 2 . *1-3 4- 

4RR4R1 *dRg- au « 

*R °1 7lR«}p|-. 4l^4-4l HR 

10nm°J l-7l(H-i^7ll| 414 ^-°J y\ 

7li° 0 t°l iJE-Bl)!- bVI- 3 ^4. Hir'd *1 
L+7-1 Bl-fi-tl lR°l 

=134. 

Dj 7 l 74 oil mm 417] 21 °R 3 . # 

3.1- n JririL H-fofl ^i-g-Ai-g-i*! SR 
4- n il4. ° 1 ^ 4 l * 1-3 ^-51 7 R-f 4 | 

&-gr 7fXl-fol -g-S. *i(l- 

3)7f ^7H H-ii3-i: ^RM7]7liPf 7R> 

*1-51 ^3 42-413H 1R ^4. 





^7)-45.o)| 5 1441- tt} i)Le)| 4 114=0 4(+3 
*4)1- 'i 414. 1441- ^ 5*dna(14 4 
\ 44)4 14=04-1-4 14 *3 4 44471- / 
\ 4 jj\ -g: 4 ( 3 ^-^ 44)4 454 14 / 

\ 435 * 5314 ^\ 7 \ / 

t* 414.(4-15) 


4_2.&144DNA(**-4 44) 
i4dna(14^44)--. \ 

44 43 .H v ? $ ( 


4 7i 


4H R 


4 45. 


H B 3-7 3). 


4414 14454 14 41 44 4=4 4*1dna14* 1*44 44441 4-3*144 
4 7 } 4 557]- ^ 544 . * 4 4 3, I* 444 dna* 14 44 *141 ((4 4»4 4*1 
4! 147) 44 4 44 143, 44* *14 *453 4444 54144- ** 

44 44 44 *44 11 545314 5*4 7(44^ #441 1371- 440]: 

44 443, 5*144 n] 4144 -g-44 447]- *#44 34* 

*14 3 4**1 44 4 44. 


a* -\)~ <4M‘ 










4 444 44-45 454571 


in 


7\*]2\ 44 4453 5471 4 ^o\] 7} 7} o\] u] v\ 441- 544 37] 5] 455454 

4 1-4 54 44444 445 54 y\ 444. 4445 444471- 5344. 4454 
4:55 3H3 4441 434 3.7} 7} 4 4 4-5444 44. 45444 4^-4 444 5 
37 } H-.t 3 . 7 H 51*1-14 4 44 5 Ho> 44 . 

3. ;fe^0| ami 

3-3- 4 #44-f 441454 544-414 #4 4444, 1144 451- 20min 
4H4 ^114 4H-44 4 13344 34-fr 1444 15 134 

4 44 41H4 #4"t 14 4 *>7l 454 4 53414 5344. 

3 4 3 4 44 44 454 3l(mutiplexing)43 534 531 415 Si 4. 344 4 

14 1141- 54-H4 514 4. 5144 54 44 444 54 41-4. 7fl7fl 

°fl 44 44 44 44541-5 4454. 345 4 4 4 f443-8- 444 444 44 
4 4 44 4 44 444 414 44 44. 

544 44444 444 Hill! dna 4 414 144 344414 4 4. °l 
44 44 4 11444 4H3 2044 444 414 3444 54 4 4444 45 4 
4444 544 DNA5 44 4444. 444 1454 99%4 4444. 

°1 4^4 44444 444 454415 44 4 11414. 44 444514 3 
44 44 4444 4 11-3 44444 1344 444 444 44 4 444 44 1 
44 7fll4£4. 0J4 ^511 IKIH453 4444 4444 444 434 4) 
4 €44 4 4415(11544 4445- 44471- €141353 44114 435 4) 
4 444 444 444 445-1- 5444 44444 14414. 

45444 444 444 4444 34 45 44 44 44 4 44. 44 4 44 4 
4 43144 4 453 44444 444 °1 3 47f4 44 44 4 444 44 4454 dna 
4 4444 €44145 7H443 51114 44444 144-i 44444 444 
44.[4] 44 444 4Hi 41 444 544441- 4444 445 444 44.[3] 4 
4 44 444 44 444 44 44 5471- 44- 44 4 43 53444 4 441-4 4 
455 445 44441-453 435444 444 571-544. 

44 44444 544 4554 71145 444344. 4 444 44 444 514 
4 4 4444 Si 4 dna145 7}^M 44 441- 7114444. 

544 44444 201544 54444714 4444 44 44- 544141- ?H4[5] 
444. hiv(441451454)4 H4 444 454 444 hiv415 4444.[9] 

4 4 4 4 5571-541 4 74I4 153 4 7fl 44 4 45453 4 34444 4 4 4 
514 4 4. 44 14-45 414 45 4 €€4 154145 44.[10] 4 334 4 (//m) 
4 434 4 (nm)4 4 544454 44-14 44544 4H4 444 1 €4 14 & 
44. 
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44108(2019)4 74 54 4 

Nanosensors to Detect Pathogens 

Kim Kwang Won 

New devices using chemical reactions in the microworld of nano scale yield precise test results 
rapidly. A rapid and precise medical service in clinics is now becoming reality. 


Key words: nanosensor, pathogen, diagnostics, human disease, infectious disease 



**11108(2019)4 
4 65* 


sj 


^no8(2oi9)^ xmm^ 


XI 1 s. 

5-4, 4*4** 44 7 3^34 71^1^01 *3|*°144°1 
445-t 0 4<4H-^l-^l 44 
*4 °114 4*44** #544 

44444414 4*441** 154* 1444 *4. 

54CD364 *4 *44(«/36)4 4 1*4.44 *, 

444541*511444 14X54-44- 
4*11*4 44* 4-**444 41.444, 

4"414*(-Poa pratensis) ((44 1))X4 44444 .44 4, 

41444 4 = 4 4444444 444 4 44414-.444, 444, 

445* Chlorella vulgaris YH7034 4 Ur'S 444 4 

444 NaCi4 44.44-4, 444, 

445* Chlorella vulgaris YH7034 444444 

444 5*51554*4 4 4=.444, 4**, 

*4* 4-14 4 44 7 -] 4444 Aeromonas salmonicida°\ 4 44 444. 

44 4 ^4-4-2-4-44 4 444 4 4 444 444- 5 4*14*4.444, 

4444-4- 4-§-4 a 4 4 - 4 - 45.4 44*1*41 44* 

’ll 4-4 °] 4 -§s| 4 #.it4, 44, 

a#* 4-4-541 44 I 741 4*441-4 4544.444, 44, 

44** ((44H 16)>x4 4 44-1-414 51*41**4 

444-44- -44* 4444 51* 4-4 41-S-44-.44, 

4 4*4 *4 4 *4 4 5 4 4 54444 **4- 44*4.444, 

4 5444-554*4 44*11 (4454)4 4 * 

E. coli BL21 (DE3)/pET32a-hIN(L)4 44.5*4, 4 4 4, 44 4, 

45444554*44 44544 


4*4 
4 44 

444 
4 4* 
4*4 

1** 

*44 

*44 

444 

**si 

**si 

4*5 

4*4 

4 44 


44* 4**4 °J4=.444, 5*4, 4-44-, 45* 

4 54-44-4*4 4=4 *4 4- l(rhIGF-l)4 

444^14 45*4544 44 4*.4*4, 44*, 4* 70 

rapd-pcr54 44 44 ^44 4-44** ***44 
*44*444*4.4 44, 444 

CRISPR/Cas94 5 4 4 44-54 *44 OsIPA 1 * 54*44*5 

4444 4 4* *444 414.444, 4*4, 4 44 

Mg4- 4*44 4-4-4*44 *544 4 4 4* 

514-4 5°J4 4 4.44*, 4 4 4, 44* 

4445*4 5*44444454*4 **4 
4 4 * $ 44 4 41?; 4 4-.4 *4, *4* 
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4^108(2019)4 1444 


14.114, 144, 444 

73 111 1147-1 444^1^1^4444 444- 44-.4 44 

41-1-4-4- 44-44 4-44-^4-44 444- 4 4.44 4, 4 44 

3 25 

4444 4^4 44444 4 44 4-l:41iiH4--&44-l:4 4 4=.444-, 44 4 

44! 4444 44 4 4=14441 4441 4 44 
7-144-^14^4 4=^44-4-4-1-4 44=.44-fh Ui^, 444- 

4 4"-n-7| 4 nlx]^ ^7>4 44441 <g-s o t.341, 7 Jf 7 J 

T-X^-^k^tiAsplanchna priodonta)^\ 44=4 44: 44.4 4-4 44-4, 444 

411-4 44-4-441 44-44 4.4 4-, 314, 7J4J: 

4s] 4-sf 44447-^^411^711^ 41 44.4 44, 44 

-1:45! 4 (Levisticum officinale)^] H-4-334 3H'til- 0 ll 44: 44.47)4 

U7J-0] x\4°- |is|. 4444 

447>44 441-4417144 . 4 4 4, 444 

4" H4 4 4 °1 (Limonium hybrid )4 4.414 °l"4ll 4-E- 4 

44 4 4 71-4 341 4 4=.4 44, 4 44 

41441 4^0 ](Limonium hybrid )1 444444-4 44^4 ^ 7< \ .4 4 4, 4 44 

47f4 ^Ab^iBrassica napus L.)l411-1 -^1 3t4] ^4 714-4:4-4 4 

111-4 4-471-1-4 7 JXI- 4447-1 4-444 .4-4-4 

4 7f4 -4 Ab y A(Brassica napus L.)44H-1 -^1 3J" c> llGDSL4 4-41 4 
44-4:4-4 4 7)14-47>4=-n-47l-1:4 471-4447-1 ’444-4.4-44 

Agrobacterium 4 4 4 Chlorella vulgaris 4 =-9ll 45 l-2l 

73 73 4471-144141 47I-I-4 44=.44=54 44-4, 444, 444 

4 -§-41 4=4: -f-4l -Ai.(Cordyceps 5/«e»sis)l-44l4 

73711444 4 444534-8-4 44 44.444, 44-4 

«- n - 4 -4 44-45-7]-n] 4 4^14-471-1- 4444 
7fl 3433434! Tv.4 4 4, 444, 44-4, 4-2-4- 

7fl^^H14-^l-4-i-£l-2Ll-^--T-4 a-N~°\A]% 

4§^7H447lH: 4-444 44 41-.4-44, 4 44, 143 

Ttfl ^471-4-4 4°H1 34 4"47f 1 (rhFGF 1)4 °1 7|1 

(Q55P/S62i/hio8G)4 414.4 44, 444, 444, 444 

354-4544351- 4144 444 11-8-354- 

4441 711334 4 dltl 44.44 4, 4II 

4 73 cfl 71] 7i) ((44»-g- 4471-°i 4 7fl Til 4 oil 44471 44 44.4 4 4 

/?-°M5-y?-4 453444-lr 444 414-E.4 ^-4.444 

134 4 44 511 5(tee)1 1441 411 44.441, 441 

73 4441447}ti](441414454 53315)1 ^-4 .Ill, 14 4, 444 

<441-34 Ti0 2 45453 441 14443.5.44 

1441 11 44. 444, 344, 41, 414 

734II- 4-8-14 A 7]^- Hil n]^t^jtojj£^5l 
1144-4 44 41 44. 444, 11, 441 
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#JI7l 4 1 ^4 °) l^eflcj). 14.444, 1*1 

7)! 4-44 °)tH)A) 7f 41-11 1*4 1 -§-.4 44 


13s 

*1 44 ^4-^-t1 4 = 4 ^7\A 1443.1 14 .4-E-4, 414 

4 4 (C/anas ganepwMll 44 4*.444, 444 

4 7] (Clarias gariepinus)£\ 14°)] 4—4 444 

341-1 *34 3H 14 44.444, 444 

4^44 3114447l41 44* 4-1:1441 =1-444-1:4 4 4.44 4, =144 

-n-iftl-§-4 4 4444444444.44-4, 444, 444, 44 

444 444414 GnRH mRNAl 441 144 

A f -14-D,L-444444(NMA)4 4 4=.44 4-, 4 4 4, 441 

141-44 441 4 4 44411=144414 


44 4 n 44-1 14 14. 

4 7fl f^n]fffs| 7f#444l 14 14. 

~!'-t l 41 (Levisticum officinale )4 444 1444. 

44 44 11*441-41114 14. 

1-14 * 41441 444-2-4414 111 

111 4144 4 4. 

4-44—-5.14 44-^44 lil 111 441 -2.44 
11 41 —{Digitalis purpurea L.)4 ill 41 

111 4 7>1 °j^).o| Ojlg:. 

H S.n4T(%w svlvatica L.)4 #7)111- 

4441 44-4 44-^4l-E-. 

1411 M«flt 16»31 411111 il^tl^l 
44 3144141-1 141-44. 

4 44 4#1 4 1 (Tyromyces chioneus )4 inrll 414 

47fl #4 44-444. 

4-4 44-PCRl 44- 42-1410144-1°] 

Asp43-T-414411 14 l*. 


4 4 4, 3-g-4, 44 4, 44 4 
.4-44-, 4** 


414, 

413, 

414 

3*. 01 03 

~r s u 

144, 

1*1, 
•1 44, 

344 

4*4 

141, 

411, 

144 

443., 

144, 

144 

143, 

441, 

144 

yi 4^01 

¥44, 

134 

1 1 -fi. 

n 0^5 

1*1, 

414 


CRISPR/Cas9l 43 4 1 4-4*1444-44-4:14 
141447)- OsMPK5 1- 314-413.3 

44111 14 4414 14. 

41411 33- 41 44 4411 14 14. 

#11414144411 4144411 ill 3 3.4. 

444-E17)- $3 7fl4l7>#4 1^.4471-1=.^ 

«41°) 4#1 114 Pbi 2 l l7)-i 4 .14, 3.14, 

444(Cucurbitaceae)l 1 411 ffk (Colletotrichum )1 

441114111 141. 

13-441 4-34-4-11 41 1111 14 1444. 

-3 11 - 1* 144. 

-a-T-4-4 *14 X 1414 3. 41441 141. 


^1^7}- 
□ 5 y 1 

414 

^1 31-5^ 
u a -1, 

*44 

11# 

44 4 

141, 

h 3 d ol 

T 4 5. 

44*, 

44* 


■41* 


■4 44 

114, 

4 44 
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ITfl 108(2019)4 *Hl^g- 


il4s 

l-g-lAt-l -21 4«HM12] A 4441 A 43 MI 

n l 4 1 NMA-2] 44.4^4, 44 C 444 

<y=i41-5|-_s.i.oi^.7i- 444 4 

441 <g-%t.144, 444 

114^7>45] A4414 .444, n^T 

444-4 n]*]i. <§1.444, 4H 

^-31-^^-t.l^^-^^ofl oj tt| .444, 444 

444-2] 2] cfll o=|^.114, 4 44 

4-8-4 44444M14 

^7j-7] 4 4441441-21 *144^.13^ H-4} .444,4^4 

CRISPR/Cas97] lA 4 °] 444444444 <MW64°il 


4 44 


XI-O 


OsNRT2.3bi 


s 7-1. 


-o] 7] 0_J 


y 4 7l 71 4 4 44*11 51 Tfl 4.444 , Hi, 4 4 4 

4 i g-i- J F-4-g- 0 <H 4 _E- l(GLP-l)1444r 4444- 

4447) ^4 44. ^Jl, 4^4, 444, 444 

44 14 44 s)-g-«>^. ^7>7] %^-g.o] o| .444, A44, AS] 4 

Monascus sp. 0-1 4 Monascus sp. 8074-2] 4 ef| 44 14 

4 -*lA5l>d, 4444421 H]j 3L.14 4, tMH 

444^*44 r oHiUl5]7l7^ i 7lo 1 l H H.44 °1 

4 4 3-H4 3L5L(Pichia pastoris GS115)°114 b4 4d 


AS] 4 
3] 4 4 


«1 4^4114-£(HBcAg)-§- t^7l7l7l 44 44.444, 444, 


4114 


Pichia pastoris GS115(pPIC9K-HBcAg)A~T-t>| 

4 4144 44 44.444, 444-, 1x114 

7] A444 7fn^ 45'- 31 44 i A Ell sHl2] 

4-§-A4°ll 44 ^ 4.?! 44, 7.03 4 444 

4 444A44444ia42l A44444 

a 4°11 2]tt 44-444^21 xiiiB]. 444, 444, 444, 4-4 4 

4-8-4 51442] 4-44444.444, 7 t]li, 444 

44 H fl444 -Sr a 4 4 PCR44 47] 44 4-Al- 

4°144 444 ^71-7] °]71-f-oi 44 .4 44, 44 4, 44 4 

444 B o4°i 4it 4-ATi0 2 4 42 ] 44 . 444, s-144, jl44, 44 

44 71] oj id 7>44 4 44 44 A 44 4 AAA7H A4 4 2 ] 

4 4°H 4 44 e]AAA2i 44 .44 4, a44, 44 4, 4 4, 44 s] 

4444 4 -A 2 ] oil 44 A7l°l 445 . 

A-S-44 4 7^44.444, 444, 444 

3lA 4(Bivalvia)°ll 7] % °J] 4^2] ^^ 444^14 7) ^.4^-7] 

44-714 4 714-6) 4 - 7 ] oilX] 71 ti£i 7>7i7i2] -§--§-71-44. 

4 47111- 4°l-m4 5fA447i.444 


O' EL , TT A 4 
.71 ^1 O 
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Let Teachers and Researchers Perform Great Feats of Heroism in the Struggle 
for Opening a New Road of Advance for Socialist Construction 
under the Uplifted Banner of Self-Reliance 
Identification of Pathogen Causing Bacterial Septicemia 

in Atlantic SalmonCSa/mo salar ). Pak Su Chan 

Characterization of the Sequence of cd36 Gene from Grass Carp, 

Ctenopharyngodon idella . Jang Song Hun, Kim Rvong Bong 

Influences of Erigeron Preparation on the Serum Enzymatic 
Activities and the Contents of Lipids in the Experimental 

Hyperlipemia Model Mice. Ryu Ki Song, An Choi Mvong 

Growth Character of Poa pratensis “Mangyong No. 1”. Han Yong Suk, Ri Kum Sun 

The Change of Understory Plant Species Composition and Diversity with 

the Different Harvesting Intensities. Choe Choi Ho, Man Ho Song and Choe Sung II 

Effect of NaCl on the Biomass Productivity of Microalgae 

Chlorella vulgaris YH703. Ri Yun Choi , Yun Choi Jin and Hwang Kum Ok 

Effect of High Salinity Stress on the Lipid Contents of 

Microalgae Chlorella vulgaris YH703. Ri Yun Choi, Hwang Kum Ok and Yun Choi Jin 

Optimal Condition for Culture of Aeromonas salmonicida, 

Cold-Adapted Bacteria with High Amylolytic Activity. Mun Hye Gvong 

Separation and Biological Charateristics of Germs causing 

Damping-Off Diseases of Larix laptolepsis . Hong Kuk Choi, Kim Ryon Hwa 

Effect of Several Factors on the Microbial Leaching 

of “A” Area Wad Using the Pyrrhotite. Phyo Kwang Su, Hyon Choi and Yun Un Hui 

Comparison of Several Leaching 

Methods of “A” Area Wad. Pyon Tae Song, Hyon Choi and Yun Un Hui 

Variation Characteristics of Plant Architecture-Related Traits and Selection 
of Lines with Plant Architecture of Heavy Panicle Type 

in Variants of Rice Cultivar “Sohaechal No. 16”. Jon Choi, Jong Kwang O 

Construction of Recombinant Expression System of Mature Peptide 

of Escherichia coli AppA and Its Characterization. Kim Pok Sin, Kim Ju Song 

Manufacturing Recombinant E. coli BL21(DE3)/pET32a-hIN(L) 

Producing Human Proinsulin 

Analog(Glargine). Ko Song Mi, Jong Song 11, Cha Yong Choi and Ri Nam Son 
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Effect of Factors on the Refolding of Recombinant Human 

Proinsulin. Jong Song II, Ko Song Mi, Kang Kwi Nam and Rim Ko Gun 

Study on Purification of Recombinant Human Insulin-Like Growth 

Factor-l(rhlGF-l) and Cell Growth Effect. Kil Kum Byol, Ri Kwang Ok and Hyon Choi 

Analysis of Genetics Relationship in Poplar Species by Random Amplified 

Polymorphic DNA-Polymerase Chain Reaction (RAPD-PCR). Kim In Choi, Pak Hak Song 

Construction of a Plasmid Vector for Targeted Mutation of Rice-Ideal 
Plant Architecture Gene, OsIPAl by 
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